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LETTER OF TRANSMITTAL 


Tue Lirary or ConarEss, 
LEGISLATIVE REFERENCE SERVICE, 
Washington, D. C., April 6, 1957. 
Hon. Ricuarp B. Russet1, 
Chairman, Senate Armed Services Committee, 
Senate Office Building, Washington, D.C. 


Dear Senator Russeityt: This study of Guided Missiles in Forei 
Countries is transmitted to you because of its relevance to the juris- 
diction of the Senate Armed Services Committee. The subject is one, 
indeed, which is included within the field of interest of several con- 
gressional committees of both the House of Representatives and the 
Senate, and the study was originally requested by Hon. Robert L. F. 
Sikes, chairman, House Subcommittee on Department of the Army 
Appropriations. 

The report, based entirely upon unclassified material published in 
six languages, describes the progress in rockets and missiles that has 
been made to date in various foreign countries; in addition, the study 
undertakes to analyze the implications of missile development for the 
pattern of future warfare, United States foreign policy, and defense 
appropriations. The report was written by Eilene Galloway, national 
defense analyst, Foreign Affairs Division. 

New sources of information are steadily being added to all aspects 
of this subject. Even as this committee print was going to press, the 
publication of significant material necessitated the addition of an 
appendix. 

Sincerely yours, 


Ernest 8S. Grirrira, Director. 
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GUIDED MISSILES IN FOREIGN COUNTRIES 


I. InrTRopUCTION 


The purpose of this study is to survey the missile and rocket pro- 
grams of foreign countries to determine how far they have progressed 
in developing advanced weapons which are revolutionizing the art of 
warfare. If we know, even approximately, the present status and 
probable future development of missile weapons, it will be possible 
to analyze the implications of the situation for future warfare, United 
States foreign policy, and defense appropriations. Such an analysis 
has been undertaken in section III of this report. 

The description of missile development in each of the foreign coun- 
tries is based upon published information in documents, books, and 
periodicals which are unclassified. Although such sources can be 
numbered in the hundreds and are frequently of a scientific nature, it 
should be noted that Government research and development in the 
guided-missile field is usually a carefully guarded secret. Sometimes 
the knowledge of such activities is hidden until a research program 
results in the production of an operational missile, at which time there 
may be a Government announcement and exhibits to inform the pub- 
lic of the accomplishments that have been made. No government, 
however, publicizes nearly as many details of its missile progress as 
the United States. Whereas historically it has been the usual policy 
of governments to conceal the existence of advanced weapons, it is 
now commonplace for the great powers to notify the enemy in advance 
of what he may expect in the way of retaliation if he launches an 
attack. A certain amount of publicity is a concomitant of a deterrent 
military force. How can an enemy be deterred unless he knows his 
adversary has such military might that he is afraid to start a war? 

Even though it would be easier to write a report on United States 
missile development than it is to survey progress in foreign countries, 
particularly the U.S. S. R., there is an amazing amount of published 
information on the various nations covered in this study. A perusal 
of the bibliography will reveal that much of the material is highly 
technical and scientific in nature and was doubtless published for the 
benefit of guided-missile experts. It would be possible to use these 
same sources to write a report on scientific problems involved in mis- 
sile development, emphasizing the technical characteristics of differ- 
ent guidance systems, alternative fuels for propulsion, the construction 
of airframes, and various kinds of testing facilities. 

This report, however, does not deal with the problems of construct- 
ing and firing missiles, an endeavor more properly left to experts in 
aerodynamics. The purpose is, rather, to deal with the military and 
political problems which are being created by the invention of many 
different types of missiles, some of which will carry nuclear war- 
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heads. It is necessary, of course, to take into consideration any 
scientific facts which limit the kind of military or political action 
that may be taken. For example, the fact that an ICBM may have 
a circular error probability (CEP) of a certain size may predetermine 
its use only on large-area targets, and this in turn means that long- 
range bombers would still be required for bombing specific targets. 
Such a scientific military fact must inevitably affect decisions on the 
allocation of funds for missiles and bombers, as well as on the political 
ideas of where these weapons may be used. If the physical “fact” 
changes, of course, it will bring about a change in military and politi- 
cal thinking. An example of such a change is evident in recent United 
States official statements that it is now scientifically possible to develop 
a defense against long-range missiles. All previous statements had 
agreed that no defense was possible. 

At the very outset we might as well face the question of how useful 
a guided missile report can be when it is based upon unclassified 
sources of information. This question must be answered in terms 
of the purposes which the study hopes to achieve and whether or not 
the information contributes toward a successful result. One purpose 
is to provide a source which can be used for public information in a 
democracy whose people need to be informed but not to the extent of 
revealing secrets to anenemy. It seems especially important to coun- 
teract the impression made by some journalistic articles that guided 
missiles make it possible for a few people to push a few buttons and 
thus take care of any future war. Then, too, it is essential to inform 
the peonle who have to pay the bill of the enormous cost involved in 
producing missiles and a defense against them. For these purposes 
one is not faced with a choice between no information and all infor- 
mation, but between saying nothing or explaining such sober facts 
as have been revealed. 

Another purpose, particularly for a Member of Congress, is to probe 
as deeply as possible into all sources of information so that no stone 
will be left unturned in gathering data upon which decisions can be 
made. This is usually done by hearing different witnesses, and in a 
way this report furnishes additional testimony, much of it from ex- 
perts in the missile field. Classified reports may be added to the perti- 
nent material in this report by congressional committees to which they 
are already available. 

The results in this case would seem to indicate that what has hap- 
pened and what is happening in the guided missile field make it pos- 
sible to draw the broad outlines of a picture, and to fill it in with suffi- 
cient detail so that we know what we are facing and can analyze the 
implications for the future. If there are more or less missiles in 
actual fact. this does not change the nature of the military and political 
problems that are emerging and must be faced, nor should it change 
our ability to probe some of the areas that require advance thinking. 
Books such as Jane’s Fighting Ships and All the World’s Aircraft 
are compiled on the basis of what can be found out in a given year, 
and even though there may be some uncounted ships and planes, it 
is possible to deal with certain problems concerning foreign navies 
and airpower. In the case of missiles, it is prudent to assume that if 
as much unclassified material is available as noted in the bibliography. 
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there is probably more rather than less activity in this field. Prob- 
lems are revealed by the trend and it is steadily increasing to include 
more countries, additional types of missiles, and the probability that 
both the United States and the U.S. S. R. will develop an operational 
ICBM in the not too distant future. 

The term “guided missiles” has been used in the title because it has 
come into common parlance as a designation for all rockets and mis- 
siles whether guided, unguided, or misguided. Technically speaking, 
the ICBM is not a guided missile, but it is usually discussed even in 
official publications under that heading. A glossary giving technical 
definitions of terms in common use is to be found in section V of this 
report. 

The developments that have taken place in each country are de- 
scribed in lay language and represent a composite of available research 
material, except in the case of the Soviet Union. A different research 
technique was used in presenting missile progress by the U. S. S. R. 
because the sources do not appear equal in weight of authority or date, 
and it seemed probable that we might produce a more reasonable fac- 
simile of the truth by identifying ‘ae describing each source sepa- 
rately. The result is similar to the committee process of obtaining 
significant evidence from different witnesses and includes official esti- 
mates from the Study of Airpower made by the Subcommittee on the 
Air Force of the Senate Armed Services Committee during the 2d 
session of the 84th Congress. 


II. Foreign Countries 


1. Great Britain 


The vulnerability of the United Kingdom to rocket and missile at- 
tack became apparent during World War II when German V-1 and 
V-2 missiles caused extensive damage to densely populated areas. 
The development of the atomic bomb toward the ud of the war, and 
the implications for the future of enemy attacks by missiles with 
nuclear warheads, gave impetus to a postwar development program 
which would meet Britain’s requirements for defense. 

Britain’s needs are in contrast to those of the United States whose 
vast area makes it possible to organize a defense in depth with the 
possibility of using fighter interceptor planes and an early warnin 
system that provides at least some margin of time. England is suc 
a small country that the speed of jet bombers, not to mention missiles, 
offers no margin in depth of defense. Concentrated industrial areas 
are just across the channel from potential enemy bases on the Conti- 
nent, and London is only 600 statute miles from the nearest Soviet 
missile base in East Germany. It would not only be easier for the 
Soviet Union to strike Britain than the United States, but such a 
posse ey must be taken into consideration in making defense plans 

ecause Britain, a deterrent base against the U. S. S. R., is therefore 
a target. 

Even if long-range missiles are not actually used against England, 
their existence and the possibility that they might be used may be a 
sufficient threat to affect British policy. That such psychological 

ressure was the intent in the note addressed by Soviet Premier 
Nikolai A. Bulganin to Prime Minister Anthony Eden during the 
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Middle East crisis, there can be no doubt. After referring, in a simul- 
taneous note to President Eisenhower, to the fact that the Soviet 
Union and the United States are “the two great powers which possess 
all modern types of arms, including the atomic and hydrogen weap- 


ons,” Premier Bulganin’s note to the United Kingdom takes on special 
meaning: 


In what position would Britain have found herself if she herself had been 


attacked by more powerful states possessing every kind of modern destructive 
weapon? 


And there are countries now which need not have sent a navy or air force to 
the coasts of Britain but could have used other means, such as rocket technique. 
If rocket weapons had been used against Britain and France, they would 
probably have called this a barbarous action. * * ** [Emphasis supplied.] 
British military policy is similar to that of the United States in 
emphasing deterrent str ength to prevent war as well as the capability 
of fighting successfully if an enemy attack is launched. The British 
missile program is developing within this concept of defense policy. 
Although Britain had the scientific manpower and industrial tech- 
nology to ) develop missiles, it was recognized that the isles were too 
small for some of the tests which would be needed before new W eapons 
could be produced for operational use. A joint arrangement was 
made with Australia in 1945 for a long-range testing center which 
was established at Woomera, and at the present time another center 
is being built at Maralinga in western Australia. Some test firing 
can be done within the British Isles and the points that have been 
reported are Aberporth, Cardigan Bay, Wales; Larkhill on Salis- 
bury Plain; the outer Hebrides; and Spade Adam waste in Cumber- 
land. 
The early research and development of rockets and missiles was 
naturally surrounded by security precautions and only the general 
nature of the undertaking was made public. The status of the pro- 
gram was officially revealed, however, when the Minister of Defence 
presented the Statement on Defence 1955 to the Parliament in Feb- 
ruary 1955. The Minister pointed out that the production of manned 
bombers was continuing because this was the main method of deliv- 
ering nuclear weapons. ~ At the same time ballistic rockets and guided 
missiles were being studied and developed, not only as part of Brit- 
ain’s future arsenal of weapons, but also for the purpose of pro- 
viding methods of defense against missile attacks. The problem was 
to find a defense against high-speed bombers flying at high altitudes. 
The manned fighters and ground-to-air guided weapons would be bal- 
anced in a defense system 1 requiring both for some time in the future. 
The point was also made that “there are many military situations in 
which the use of nuclear weapons would be unsound, and it is still 
necessary for us to maintain our effort in the development of other 
weapons. Moreover, many of the projects on which we are expending 
a great deal of work at the present time are unproven, and with so 
much at stake it would be wrong prematurely to abandon all other 
lines of development.” 


1 New York Times, November 6, 1956, p. 10L. 

2Not Quite So Secret by Interavia’s London editor. Interavia, vol. 11, No. 5, June 
1956. p. 431. 

* Statement on Defence, 1955. Presented by the Minister of Defence to Parliament by 


Command of Her Majesty, February 1955. Command 939. London, H. M. Stationery 
Oflice, 1955, p. 19. 
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The Minister of Defence reported that close collaboration existed 
between the United States and Britain in the development of guided 
missiles but stressed the fact that the difference in the kind of threat 
that might be anticipated by the two nations made it necessary for each 
to develop weapons suited to its particular requirements. An example 
of such collaboration is the agreement between the United Kingdom 
of Great Britain and Northern Ireland with the United States in 
establishing a long-range proving ground for guided missiles in the 
Bahama Islands, signed in Washington in July 1955. The exchange 
of notes between the two governments represented an amendment of 
an earlier agreement concluded on July 21, 1950.* 

There was criticism from the opposition Members of Parliament of 
the delay in missile development, and the Minister of Defence an- 
swered this by explaining that the rapidity of scientific development 
was such that the Government had decided not to commit its limited 
resources to weapons that might be obsolete by the time they became 
operational. Instead, the plan was to take a longer time for research 
before going into full production. This explained why British de- 
velopment was behind that of the United States. The official report 
stated : 


It may be asked why we are not as advanced as our American allies. The 
simple answer is that we did not start until 3 years after them. The experimen- 
tal establishments and the firms associated with the guided-weapons programme 
have every reason to be prond of the work they have done; it will stand up 
favourably to comparison, both in quality and in rate of progress, with any in the 


world.® 

In February 1956, the Government’s Statement on Defence reported 
the continued expansion of nuclear-weapon development, and that 
ballistic rockets as a deterrent to aggression were being emphasized. 
Progress in guided missile development is being made for the Navy, 
Army, and Air Force, and servicemen are becoming experienced in the 
use of these weapons by taking part in test trials. The program for 
the Navy provides for the installation of guided missiles in new 
cruisers and destroyers. The Army is receiving, in 1956, its first 
shipments of the United States Corporal, surface-to-surface guided 
missile, and plans are underway for training British soldiers in its 
use. 

The Royal Air Force is being strengthened by fighter aircraft 
equipped with air-to-air guided missiles. It was estimated that the 
“first generation of missiles will become available from production 
in the course of 1956-57.”® The manned fighter is still regarded as 
the backbone of British air defense with the possibility that some 
time in the future surface-to-air guided missiles may predominate. 
Orders have already been placed for the production of such missiles so 
that they may be tried by the Air Defence system. Close defense is 
outmoded because of the widespread destruction wrought by large- 
scale nuclear explosions.’ 

The organizational setup for British missile development includes 
several agencies. The Ministry of Supply has a Controller of Elec- 





*Exchange of notes between the Government of the United Kingdom of Great Britain 
and Northern Ireland and the Government of the United States of America. Treaty 
Series No. 58 (1955). Command 9565. London, H. M. Stationery Office, 1955. 

5 Statement on Defence, 1955, op. cit., p. 19. 

®Statement on Defence, 1956. Presented by the Minister of Defence to Parliament by 
Command of Her Majesty, February 1956. ommand 9691. London, H. M. Stationery 
ae 5 p. 11. 
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tronics and Guided Weapons who works with the Director General of 
Atomic Weapons. At Farnborough, the Royal Aircraft Establish- 
ment coordinates missile development. Working at a lower level in 
the structure are several other centers. At Malvern, the Radar Re- 
search Establishment is engaged in electronic developments. At 
Pystock, the National Gas Turbine Establishment is responsible for 
engines, especially ramjet engines. At Wescott, the Rocket Research 
Establishment develops rocket motors and fuels. The Explosive Re- 
search and Development Establishment, located at Waltham Abbey, 
makes warheads and fuses while naval weapons’ electronics are the 
responsibility of the Admiralty Signals and Research Establishment 
at Portsdown. It is estimated that more than 150 business firms are 
engaged in missile research, development, and production.® 

Five lines of development are currently being followed in the British 
missile program : 

(1) The intercontinental ballistic missile with H-bomb warhead, possibly 


atomic-powered, together with an interim ramjet bombardment missile having 
an atomic warhead if required. 


(2) One or two advanced ground-to-air weapons capable of shooting down 
supersonic aircraft. 


(3) A medium range ship-to-ship or ship-to-shore bombardment missile, prob- 
ably with an atomic warhead. 


(4) At least two air-to-air missiles, one for intermediate use, and the other 
for such advanced fighters as the English Electric P. 1., the Gloster Olympus- 
Javelin, and the Saunders Roe SR. 53 jet-plus-rocket type. 

(5) An aircraft-to-ship antisubmarine weapon which will be the mainstay of 
Coastal Command’s and the Fleet Air Arm’s antisubmarine squadrons.’ 

On January 27, 1957, the British Minister of Defense, Hon. Duncan 
Sandys, arrived in Washington, D. C., for a series of talks with 
Secretary of Defense Charles E. Wilson, the Chairman of the Joint 
Chiefs of Staff, Adm. Arthur W. Radford, Mr. E. V. Murphree, 
Assistant to the Secretary of Defense for Guided Missiles, and other 
high officials of the Department of Defense, the Department of State, 
and the British Government. Faced with the economic and military 
necessity of reviewing the shape and size of British defense forces 
in order to reduce military expenditures, materiel, and manpower, 
Mr. Sandys’ mission was to exchange views on military policy and 
its implementation, and to renew the 3-year agreement between the 
United States and the United Kingdom which had been negotiated in 
1954 to bring about collaboration on the research and development of 

ided missiles. Although this agreement has never been published, 
it is reported in the press to be— 


based on a division of labor, with Britain concentrating more on basic research 
while the United States pressed the production of weapons. The agreement was 
said to provide for scientists and military technicians to work together at the 
drawing boards instead of merely exchanging information.” 


Following the meetings, a joint communique was issued by the 
United States Secretary of Defense and the British Minister of De- 
fense on February 2, 1957: 


> * * * * * 


8 Jnteravia, June 1956, op. cit., p. 431. 
® Thid 


ssorriten Urges United States Renew Missile Pact. New York Times, January 29, 
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2. The two Ministers reviewed the military aspects of the international situa- 
tion. They reaffirmed the solidarity of their defense objectives and the importance 
of NATO and the other regional alliances as a vital means of safeguarding peace 
and stability in the world. 

8. They agreed that priority must be given to maintaining effective military 
capacity in a high state of readiness. This must include conventional forces 
as well as nuclear power. 

4. They recognized that financial and economic stability is an essential founda- 
tion of military strength and that due account must be taken of this in consider- 
ing what a country can contribute to the common defense effort. 

5. The Ministers also reviewed the progress of collaboration between the United 
States and Britain in research and development. They noted with satisfaction 
the mutually beneficial results already achieved by cooperation and decided to 
continue and extend their joint work in this field. 

6. The possible adoption by Britain of certain American weapons was ex- 
plored, and this matter is being referred to the two Governments for further 
consideration. 

7. In addition to his talks with Mr. Wilson and the United States defense 
authorities, Mr. Sandys had a meeting with Mr. Dulles, United States Secre- 


tary of State, at which the international aspects of the military program were 
discussed.” 


In reporting the outcome of his visits to eninge and Ottawa to 
the House of Commons on February 6, 1957, the British Minister of 
Defense said: 


We reviewed the arrangements previously made for collaboration hetween the 
United States and Britain in military research and development, with particular 
reference to guided rockets. It was agreed that both countries had derived 
considerable benefit from this cooperation and we decided to extend still further 
our joint work. We discussed a possible scheme for the adoption by Britain of 
certain American weapons and this is now being examined by the two Govern- 
ments and their service staffs.” 


When Mr. Sandys was asked whether he realized— 


that there are a great many people who would be extremely unhappy if this 
island were to become a massive rocket-launching site— 


he replied : 


I think that everybody agrees that this island must be defended. The only 
er is whether we are to have effective or ineffective weapons to defend 

A full-scale debate on all aspects of the defense policy and program 
was held in the House of Commons on February 13, 1957, and Mr. 
Sandys explained that his task was “to reshape the forces, not to mu- 
tilate them,” and that “any reductions we make must be part of a 
coherent plan and one which makes sense militarily as well as financi- 
ally.” After referring to the fact that air defense could not provide a 
complete defense against manned nuclear bombers, Mr. Sandys dis- 
cussed the implications of missiles : 


* * * But we are now entering a new phase in which we may quite soon be 
open to attack by ballistic rockets. 

After the war, the Russians took over the German rocket establishments and 
compelled German scientists to work for them. There is every reason to believe 
that the Russians have been developing a much enlarged version of the German 
V.2 rocket, but with the enormous difference that it would now carry a nuclear 
warhead. The range of these rockets is probably sufficient to reach Britain 
from launching points within Soviet-controlled territory. These projectiles 
would rise to a height of over 100 miles into the stratosphere and travel at 
speeds of over 5,000 miles an hour. 


1 United States-British Defense Talks. Department of State Bulletin, February 18, 
1957. pp. 255-256. 


12Parliamentary debates (Hansard). House of Commons, Session 1957. Vol. 564, 
No. Pee 3 6, 1957, col. 448. London, H. M. Stationery Office, 1957. 
+ col. 
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So far no weapon has ever been invented to which there was no answer, and 
I am confident that the ballistic rocket will prove no exception. But it would 
be absurd to pretend that we shall be quick to evolve an effective defense against 
this form of attack. 

The present superiority of the means of attack over the means of defence, 
coupled with the catastrophic consequences of thermonuclear war, virtually de- 
termine the course we must follow. We have got to see that it never happens. 
The central theme of our policy must be to concentrate our military effort upon 
prevention rather than defense. 

There is no doubt that now, and probably for a long time ahead, the peace 
and safety of the world will depend upon the atomic deterrent, that is to say 
the power to meet attack by instant and devastating retaliation. I have seen 
it suggested that we should leave this field exclusively to the United States 
and that Britain should not waste its limited resources on making atomic and 
hydrogen weapons. 

As a result of brilliant scientific research, initiated under the Labor Govern- 
ment, a British atomic bomb was successfully developed. These are now in 
steady production and the Royal Air Force already holds a substantial stock 
of them. 


2 * * k cs a * 

When the Russians are in a position to bombard this country accurately and 
on a massive scale with nuclear rockets, we shall have to consider whether it is 
worth while retaining fighter aircraft at all. But until we are sure that the 
Russians are, in fact, so far advanced, it would be irresponsible to neglect such 
means as are available to protect our deterrent power, this power which may 
play such a big part in the prevention of war. 

However that may he, it is quite clear—and I agree about this—that ulti- 
mately the threat to this island will come not from manned bombers, but from 
nuclear ballistic projectiles. It is similarly clear that in the future the effective- 


ness of our deterrent power will also depend upon the possession by us of these 
weapons. 


+ - ” ca + * * 
it is bound to affect our decisions on such questions as whether we should 
develop more advanced types of fighters and bombers, or whether we should 
assume that, by the time these more advanced types can be introduced into 
service, they will have been superseded by rocket weapons, both for the defen- 
sive and offensive roles. It is largely a question of one’s estimate and assess- 
ment of the timetable on both sides. 

In any case, it is evident that we must give the highest priority to the devel- 
opment of these new weapons and their introduction at the earliest moment. 
It is here that cooperation with the United States is of such importance. By 
the steps we have taken to integrate more closely our scientific effort, we are 
saving not only money, but, what is more vital still, time. 

The United States are in many fields of military research well ahead of us, 
and that is not surprising, since they are able to put into it many times more 
money and scientific effort than we can afford. But there is no doubt that the 
British scientists and technicians are putting into the common pool of ideas 
and invention an extremely valuable contribution, which is very much recog- 
nized and appreciated on the other side of the Atlantic.” 


The next step in United States-British cooperation occurred when 
agreement was reached on guided missiles by President Eisenhower 
and Prime Minister Harold Macmillan at the Bermuda conference, 
March 20-23, 1957. On March 24, 1957, a joint communique was 
issued on the results of the exchange of views on “common problems 
concerning the Middle East, Far East, NATO, European coopera- 
tion, the reunification of Germany, and defense.” Annex I, which 
dealt with the major problems under discussion, concluded with point 
11 on missiles: 


Agreement in principle that in the interest of mutual defense and mutual 


economy certain guided missiles will be made available by the United States for 
use by British forces.” 





14 Thid., No. 51, February 13, 1957, columns 1312-1313, 1316-1317. 
% Text of EKisenhower-Macmillan Communique on Bermuda Talks. New York Times, 
March 25, 1957: 5L. 
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Press reports indicated that— 


Officials said the 1,500-mile range “intermediate” missile without atomic war- 
heads would be supplied to Britain. But the United States also will stock atomic 
warheads in Britain, keeping them under its own control, as required by law, 
except in event of war, when the President has authority to supply them to 
allied forces. 

og * * * * we * 


The decision on missiles was linked directly to the Suez crisis and Soviet 
reaction to it. An official recalled Soviet threats to use guided missiles against 
Britain and pointed out that Britain at that time had no capacity to retaliate. 
Under the new plan, this official said Britain would be stronger and the pres- 


ence of the guided missiles on that island—about 1,200 miles from Moscow— 
would be a deterrent to attack in the future. 


* * * * * * x 


Officials said leaders in the United States Congress had been notified in ad- 
vance of the missile decision. 


There is no plan now to supply guided missiles to other European countries 
such as France or Germany but officials said Gen. Lauris Norstad, Supreme 
Allied Commander in Europe had “a substantial number of atomic missiles at his 
disposal on the Continent.” * 

A second annex to the Bermuda communique emphasized that efforts 
for disarmament were continuing but that— 


In the absence of such an agreement, the security of the free world must 
continue to depend to a marked degree upon the nuclear deterrent. 
Recognizing the harm of world radiation that might result from 


nuclear tests, the British and United States Governments declared 
their intention to impose self restraint and— 


to continue to conduct nuclear tests only in such manner as will keep world 
radiation from rising to more than a small fraction of tie levels that might be 
hazardous. We look to the Soviet Union to exercise a similar restraint.“ 


2. Australia 


In December 1945, the British Ministry of Supply opened discus- 
sions with the Australian Government concerning the availability 
of a testing range for guided missiles. The vulnerability of the 
United Kingdom t to enemy air attack created a military requirement 
for missiles as part of the deterrent to war, as well as the necessity 
of finding a defense against this weapon which had caused so much 
destruction in KE ngland« during World War LI. 

Australia was able to provide a range of 1 million square miles, 
practically uninhabited, extending 1,200 miles northwest from Woo- 
mera to the Indian Ocean, and beyond that to Christmas Island, a total 
distance of 2,700 miles. Furthermore, a growing industrial potenti: ul 
was to be found in southeastern Australia. The Long Range Weapons 
Establishment (LRWE) was established in 1947 by Britain and 
Australia for guided weapon research and development. The work 
was to be done at two centers: W oomera, a Government-built desert 
town 230 miles north of Adelaide; and Salisbury, a wartime munitions 
town about 15 miles north of Adelaide. Each Government undertook 
to budget £425 million for the project over a 5-year period. The 
urgency of the program meant that from 1947 to 1949 the construction 





1®Tnited States Will Supply Guided Missiles for Britain’s Use. New York Times, March 
25, 1957: 1, 4L. 


17 Text of Eisenhower-Macmillan Communique on Bermuda Talks, New York Times, 
March 25, 1957,: 5L. See VI, appendix, p. 63, for recent developments. 











10 GUIDED MISSILES IN FOREIGN COUNTRIES 


of Woomera was going on at the same time that tests were being made 
on guided weapons, 

he Woomera range is a prohibited area where unauthorized 
persons are forbidden to enter or fly over, to photograph or sketch, 
to possess notes or documents—under penalty of 7 years’ imprison- 
ment. Its security is further protected by vast stretches of barren 
desert and remoteness from even the possibility of enemy political 
activities. 

The joint endeavor of Britain and Australia in the LRWE is 
shown by the British contribution of research, planning, and the 
production of technical equipment (including prototypes to be tested 
and modified), while Australia’s share consists of aircraft design and 
production and the provision of the testing range. More than 100 
British aircraft and missile firms have sent personnel to Australia, 
most of the manufacturers being represented at Salisbury or Woomera. 
While Canada and New Zealand loaned some technical staff, the proj- 
ect is really a British-Australian venture. 

On May 2, 1953, a public demonstration revealed to the press the 
progress that had thus far been made at the long-range weapons estab- 
lishment. The Australian Prime Minister, Mr. Robert Menzies, 
pushed the button which released the pilotless aircraft “Jindivik.” 
The control station, airborne in a Meteor T7, guided the Jindivik 
for 15 minutes after which it made a perfect landing. The Rocket 
Test Vehicle I, a basic research tool designed from the German V2, 
ejected seven booster rockets as it rose from a ramp and finally para- 
chuted back to earth. The third demonstration featured a vertical 
takeoff by a delta-wing aircraft produced by the Fairey Aviation 
Co. Work was continuing on the Jindivik MK 2 which could be 
controlled by radio and tracked by radar, the objective of such re- 
search being the production of guided missiles which can locate and 
track targets by their own inner mechanisms. The Australian Supply 
Minister, Mr. Howard Beale, explained that the demonstration was 
a “very small part indeed of a very great enterprise.” It was evident 
that the demonstration emphasized “the Government’s consciousness 
of the taxpayers’ right to know how their money was being 
Tae" 

By May 1953, it was announced that 440 guided missiles and 700 
rockets had been set off at Woomera since 1950. Continuous testing 
was being made of ground-to-ground, ground-to-air, and air-to- 
ground weapons, and a total of 2,200 bombs had been dropped. It 
was also reported that a guided bomb was being developed. On July 
21, 1953, Mr. Beale announced that atomic bombs would be tested by 
Britain at Woomera. Another large testing ground was later to be- 
come available at Maralinga in Western Australia. 

A special mission of United States experts on guided missiles, 
headed by Brig. Gen. E. P. Mechling, USAF, spent 2 weeks at the 
Woomera range in 1953, and is said to have been favorably impressed 
with the economy of the Government in building the long-range 
weapons establishment. Cooperation between the United States and 
its allies in the nuclear-energy field is circumscribed by legal pro- 
hibitions concerning the exchange of information. An article in In- 
teravia comments on the implications of this situation as follows: 


18 Woomera Breaks the News Barrier. Interavia, vol. 8, No. 9, 1953, p. 508. 
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* * * the fact that Britain will hold a series of atomic-bomb tests at Woomera 
emphasizes the way money can still be spent on duplication of effort in the free 
world. If closer cooperation with the United States were possible in the atomic- 
energy field. there would be no lack of uses for the money saved.” 


3. Canada 


Although most of the Commonwealth’s research and development of 
guided missiles is being done by Britain and Australia, Canada has 
a program of her own which is directed toward capability to perform 
the air-defense mission. Study of the problem was begun in 1947 by 
the Defense Research Board, particular attention being paid to the 
development of a family of air-to-air missiles in line with cooperative 
arrangements made with the United Kingdom and the United States. 

In 1950, a special project, the “Velvet Glove,” was undertaken so 
that a combination of talent could be achieved through teamwork by 
the Defense Research Board and scientists and engineers in Canadian 
industry. One objective was to create a situation whereby the Can- 
adian armed services would become familiar with the use of missile 
weapons. In the report of the Minister of National Defense on Can- 
ada’s defense program for 1956-57, it was estimated that 400 special- 
ists had been trained, and advances had been made in research fa- 
cilities and the testing of new weapons.”° 

An air-to-air guided missile has been designed for use by Canada’s 
(F-100 Mark IV long-range jet interceptors or by Sabrejet fighters. 
This work is being carried out at the Canadian Armament Research 
and Development Establishment at Valcartier, Quebec. The airframe 
is manufactured by Canadair, Ltd., Montreal, while the electronic 
work is being done by Westinghouse. 

The Royal Canadian Air Force has an establishment at Cold 
Lake, Alberta, where some missiles are produced for testing and 
training. 

It seems probable that the Canadian program is more effective in 
producing skilled personnel in the armed services, in Government, 
and in industry, than it is in quantity production of missiles. Can- 
ada’s close ties with the United Kingdom and with the defense system 
of the United States make it possible for her to rely upon the results 
of their operational missiles. 

4. France 

Guided-missile development in France during the last 10 years has 
not been accompanied by the degree of publicity which characterizes 
the United States program. It is perhaps natural that security checks 
are applied during a period of research and development. When 
positive results can be demonstrated, however, the public is usually 
informed of the major outlines of the achievement. 

Recent information indicates that France has been engaged in pro- 
ducing all types of “engins spéciaux”—guided weapons: surface-to- 
air rockets, surface-to-surface missiles, air-to-air missiles, air-to-sur- 
face rockets, and target aircraft that can be guided by remote control. 
Basic research is largely done in France by the Laboratoire de 
Recherches Balistiques et Aérodynamiques, at Vernon, while the main 


1” Thid., p. 509. 


7° Canada’s defense program, 1956-57. Hon. Ralph Campney, Minister of National 
Defense. Ottawa, Queen's Printer and Controller of Stationery, 1956, p. 35. 
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12 GUIDED MISSILES IN FOREIGN COUNTRIES 


testing center for missiles is located in north Africa at Colombe- 
Bechar. 

The first operational ground-to-air missile, the PARCA, was devel- 
oped for the French Army General Staff and the Armament Research 
and Production Directorate by the Laboratoire de Recherches Balis- 
tiques et Aérodynamiques, the Etablissement d’Expériences Tech- 
niques at Versailles and Bourges, and Atelier de Constructions at 
Puteaux. The rocket, launched by multiple boosters which fall off 
when the speed of sound is exceeded, continues to climb while guided 
by radio and controlled from a ground station. This antiaircraft 
rocket is reported to be capable of hitting enemy planes “at all alti- 
tudes,” its warhead being equipped with a proximity fuse which deto- 
nates as the PARCA nears the target. 

Other ground-to-air rockets include the SE. 4100 and the SE. 4300. 
In addition, two antiaircraft rockets are being developed for the 
French Navy; the Masalca and the Maruca. 

In the surface-to-surface missile class, the French are developing 
the SE. 4200, a ramjet missile launched by rockets from mobile ramps. 
Antitank rockets are also being produced: the SFECMAS 5200, the 
ENTAC, and the SFECMAS 5210. The first two of these rockets 
are limited in range by the length of wire carried in the fins. The 
5210 has a longer range, however, and is being produced for the army 
as well as for the air force which plans to use the missile from the air 
against ground targets. 

The French air-to-air guided rocket program has produced at least 
two weapons which are operational: the MATRA R. 051 which is 
manufactured by the Société Générale de Méchanique, Aviation, Trac- 
tion, Paris; and the SFECMAS 5103 of the S. N. C. A. du Nord. 
Both of these missiles are propelled by solid fuel in two stages.”" 

Guided-target aircraft include the SFECMAS 5501—the CT10— 
and the 5510—the CT20. The CT10 has a pulse-jet powerplant and 
straight wing while the CT20.is a turbojet with swept wing. The de- 
sign has been simplified in order to save time and money in production. 
The CT10, a pilotless aircraft which can be recovered, is being used by 
the French armed forces for antiaircraft practice as well as by the 
Royal Navy on its bases in the Mediterranean.”* 

France has made considerable progress in producing missiles, but 
this effort was not matched by the development of nuclear energy for 
military purposes. The scientific knowledge and technology essential 
for the production of nuclear weapons has been present for many 
years, but funds were not made available for this purpose. The im- 
petus toward building a military establishment based upon nuclear 
weapons has evidently been provided by recent French experience with 
the use of force in the Middle East. France had no counter to the 
opposition of the nuclear-armed Soviet Union, a military fact which 
weakened French diplomacy. The French General Staff has caleu- 
lated that a nuclear stockpile of 70 plutonium bombs can be built in 
8 years. 


These would be manufactured on the following schedule: 1 in 1958, 2 in 1959, 
5 in 1960, 50 in 1963, and 70 by the end of 1964. [Gen. Charles Ailleret, Com- 


mandant des Armes Speciales] believes an atomic submarine can be added to the 
French fleet by 1962. 


#1 France’s Guided Missiles. Interavia, vol. 11, No. 1, January 1956, pp. 50—51. 
#2French Missile Progress. Air Pictorial (London), May 1956, pp. 149-150. The CT-10 
Guided Target. Flight (London), May 25, 1956, pp. 637-638. 
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The general reasons: Only the possession.of nuclear arms enables a modern 


army to avoid presenting merely an expensive facade obliged to surrender to the 
least atomic blackmail.” 


6. Italy 


Italian scientists, industrialists, and. representatives of the three 
armed services are cooperating in a missile program which is designed 
to keep Italy abreast of new weapon development. Lacking the large 
appropriations necessary for the production of significant numbers of 
guided missiles, Italy is devoting most of her effort to research and 
development at this stage. ‘There is, however, a growing effort on the 
part of equipment needed for a guided-missile program. 

The Italian General Staff directed the three armed forces to form a 
Rockets and Missiles Committee to study and evaluate projects sug- 
gested by representatives of Italian industry and to bring about the 
coordination of those interested in missile development. 

Another official agency working in this field is the Centro di Studi 
per la Propulsione a Reazione which works on specific projects in 
accordance with directives from the Ministry of Defense and two 
groups from industry. The rocket experts who form the membership 
of this center are developing a prototype of an air-to-air guided 
missile. 

Special research equipment has been constructed for aerodynamic 
studies. A supersonic wind tunnel, available to Allied as well as 
Italian researchers, has been built at the Scuola d’Ingegneria Aero- 
nautica in Rome. Other installations are being built at the Politec- 
nico di Torino: a “Géttingen”-type subsonic wind tunnel, a “Ziirich”- 
type closed-circuit supersonic wind tunnel, and a transonic tunnel. 
Research equipment is also being installed at Naples University. 

The air force is building in the peninsula a rocket range with a 
station for testing guided missiles, 

Work is proceeding on several missile types: air-to-air, air-to-sur- 
face, and surface-to-air. Two antiaircraft rockets are being devel- 


oped with the idea that they will become guided missiles. It is also 
reported that 


Several other firms are working on unguided combat rockets. Two types of 
especially simple design, great reliability and wide versatility (different kinds 
of warhead can be mounted) have already been supplied to the forces.“ [Em- 
phasis supplied.] 


General Aldo Urbani, former Chief of the Italian Air Staff, points 
out that— 


It is fully realized in Italy that huge financial and engineering resources, as 
well as first-rate scientists and engineers are required if any progress is to be 
nade in missile development. Naturally, Western European cooperation similar 
to that now planned for other segments of European defense would greatly 
accelerate research, project engineering, standardization and production of the 
new weapons. Italy, who certainly does not lack scientific tradition, is deter- 


mined to work toward such cooperation and could furnish a very positive 
contribution.” 


* Sulzberger, C. L. Effects of Egypt on French Atomic Planning. New York Times, 
December 5, 1956: 38L. 


* Rocket Research and Production in Italy by General Aldo Urbani. Interavia, vol. 10, 
No. 7, July 1955, p. 514. 


*% Ibid. 
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In this connection it is important to recall that it was an Italian 
physicist exiled by Mussolini—Enrico Fermi—who played an in- 
dispensable part in the development of the atomic bomb by the United 
States. He conferred with officials of the United States Navy in 
March 1939 concerning the implication for the Western democracies of 
uranium fission. 


6. Japan 


Very little information is published on Japan’s missile research pro- 

gram. InJune 1956, a chart “ees in Interavia, and is reproduced 

ere because it contains more factual data than any other available 
source.”° 


% Recent Guided Missiles, Interavia, vol. XI, No. 6, June 1956, p. 418. 
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7. NATO 


The North Atlantic Treaty Organization’s Advisory Group for 
Aeronautical Research and Development sponsored a guided — 
symposium which was held in Munich, Germany, from April 23-27 
1956.7 The symposium was attended by military, industrial, sad 
scientific representatives from all the NATO nations. Fight repre- 
tatives from the United States aircraft industry were present at the 
conference. ‘Their purpose was to discuss and confer on missile prob- 
lems concerned with guidance systems, rocket propellants, and testing 
techniques. 

German scientists who worked on the V-1 and V-2 rocket program 
during World War II contributed papers on the history of their missile 
program. The basic research of the Germans in this field still forms 
the foundation for later developments made by other countries.” 
Many of the German rocket. and missile experts went to work for the 
Soviet Union or the United States after the war. The inheritance by 
the U. S. S. R. of German missile plans, skilled personnel, and pro- 
duction facilities is described later in this report in the section on the 
Soviet Union. 

The significance of the guided missile symposium lies in the ex- 
change of ideas among the “experts of many countries which are con- 
cerned with control systems and problems of propulsion. Eventhough 
this information was nonclassified, it was doubtless of benefit to the 
participants. The conference is evidence of the international interest 
and spread of the concept of using guided missiles for future warfare. 

Another NATO undertaking which has significance for guided 
missile development and the air defense of Europe is the new Center 
for Experimental Aerodynamics established by agreement between 
the United States and Belgium on October 4, 1956. The center is to 
be a training institution for young engineers and scientists who are 
qualified for. postgraduate and research studies in advanced areody- 
namics. The idea of having such a center for students from NATO 
nations was suggested by Dr. Theodore von Karman, Chairman of the 
NATO Advisory Group for Aeronautical Research and Development 
(AGARD), as a means of overcoming the shortage of scientists in 
aerodynamics. The initial enrollment is 20 students who will under- 
take the 2-year course in study and applied research with the under- 
standing that the results of their projects will be made available to 
NATO. 

Dr. R. Paul Harrington has been made Technical Director of the 
center, being on leave from the Rensselaer Polytechnic Institute, of 
Troy, N. Y., where he is head of the department of aeronautical 
engineering. 

The center is to be financed for 2 years by the United States and 
Belgium, and thereafter by Belgium and NATO. The United States 
share comes under the mutual weapons development program.” 

Congress appropriated funds for fiscal 1957 which may be used to 
equip our NATO allies with United States missiles. On March 19, 


2 The NATO Guided Missiles Symposium. U. 8. Air Services, April 1956, p. 9. 

2 Weyl, A. R. The Truth About German Guided Weapons: Reflections on the Recent 
Munich Symposium. Flight, May 25, 1956, pp. 648-649 

2 Establishment of a training center for experimental aerodynamics. NATO letter, vol 


4, November 1, 1956: 16. Paris, North Atlantic Treaty Organization, Information 
Division. 
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1956, President Eisenhower sent to the Congress his message on the 
mutual security program. In asking for funds to strengthen our allies 
with advanced weapons for defense, the President said: 


. IT recommend that about $530 million be made available to enable the Depart- 
ment of Defense to begin a program of aiding our allies in developing an even 
more effective defense based on an improved and better coordinated early warning 
and communications system and utilizing advanced weapons systems, including 
missiles, now being procured for our troops. 

These advance weapons, which are purely defensive in character, pose no 
threat to any nation which does not initiate aggression. They are designed, 
to give warning of, and repel, such aggression—and by their potential effective- 
ness to deter it. 

The sum of $195 million has been included initially for NATO countries in the 
fiscal year 1957 program. The eventual distribution of the balance of the ad- 
vanced weapons included in the 1957 program will be made on the basis of later 
judgment as to their most effective employment worldwide. [Emphasis supplied-] 

Our defense methods cannot be static in view of the constant growth of the 
military potential of the Communists. We and our allies must keep our defenses 
adequate to meet new methods of attack. Because of the rapidity of scientific 
advances, it is likely that the content of this advanced weapons program 
will be modified from time to time. ” 


At the Paris meeting of the North Atlantic Council in December 
1956, the representatives of five NATO nations made a strong bid 
to add United States tactical nuclear weapons to the European defense 
system. Although the United States is reported to have scheduled 
delivery of weapons which can carry nuclear explosives, the shipment 
of nuclear warheads is prohibited by law. A proposal was made that 
nuclear weapons be located in Europe with United States control of 
the warheads. Secretary of Defense Wilson was reported by the 
press to have said that the United States would send its European allies 
advanced weapons, but not nuclear warheads. The requirements for 
each country are estimated separately so the plan does not necessarily 
involve shipments to all NATO nations. United States military lead- 
ers were said to oppose sending nuclear warheads for several reasons: 
(1) They might be used for purposes other than those of NATO; (2) 
the United States might lose “flexibility” in its foreign-aid program ; 
and (3) there might be a risk of revealing nuclear secrets. 

Early in 1957 there were several significant developments in con- 
nection with the use of missiles by NATO. On January 16,, the 
President sent his budget message for fiscal 1958 to the Congress, 
and in the accompanying analysis of basic military missions, it was 
pointed out that— 


A third mission is to maintain mobile and versatile forces suitably deployed 
and ready for immediate action in case of aggression. Army divisions are being 
reorganized into more flexible units supported with the latest atomic weapons 
and with aviation units. In addition, the Army will increase the number of 
atomic support commands which are particularly suitable as backup for the 
cround forces of allied countries.” 


The analysis of current authorizations states that— 


These new atomic support commands are particularly suitable to provide 
atomie support for the forces of our friends and allies abroad.” 


*® The Mutual Security Program, Fiscal Year 1957. A Summary Presentation, April 
1956. Department of State, Department of Defense, International Cooperation Adminis- 
tration. Washington, U. S. Government Printing Office, 1956, pp. 5—6. 

“Callender, Harold. NATO allies seek nuclear weapons; spokesmen cite need for 
tactical arms in Europe. New York Times, December 14, 1956: 1, 17C. See also Jack 
Raymond, Military opposes bid for warheads; defense leaders are cool to supplying 
NATO states with nuclear equipment. New York Times, December 15, 1956: 13L. 

“The Budget of the United States Government for the fiseal year ending June 30, 1958. 
Washington, U. S. Government Printing Office, 1957, p. M28. 

8 Ibid., p. 492. 
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The possibility of reductions in NATO’s military manpower, par- 
ticularly by the United Kingdom, was a basic factor in the continuing 
appraisals of plans for the defense of Western Europe. It was re- 
ported that United States forces would be supplied with atomic 
weapons, that nuclear warheads would be stockpiled and made avail- 
able to NATO forces if an emergency arose, and that NATO in- 
structors would be trained in the use of such weapons, including 
missiles. A program is being arranged by the Department of Defense 
to bring approximately 100 instructors to the United States from a 
number of Western allied nations so that courses of instruction can 
be given in the use of guided missiles.** 

The reaction of the Soviet Union to these developments is worth 
noting at this point, although the Tass and Pravda statements apply 
to bases throughout the world rather than to NATO nations in par- 
ticular. The article by the Soviet news agency, Tass, reminds those 
nations with bases that— 


* * * leading circles of the Soviet Union are expressing the conviction that 
the peoples of those countries whom the United States are dragging into their 
plans for preparation of an atom war fully appreciate that the realization of 
these aggressive plans of the United States is fraught with the most serious 
consequences and will resolutely resist them. 

It is self-understood that the responsibility for the consequences which the 
realization of these plans might bring about will fall not only on the Government 
of the United States of America, but on all those Governments who permit the 
use of their territory as bridgeheads in preparation for an atom war.” 


The article in Pravda refers to United States intentions— 


to station atomic groups armed with the latest types of guided missiles in 
troubled areas— 


und reiterates the warning to nations with bases: 


It is common knowledge that the United States is far from being a monopolist 
either in the sphere of nuclear weapons, or, even less so, in the sphere of long- 
range missiles. Here it would be more appropriate to talk of America’s lag. 

The Soviet people have the friendliest of sentiments for their neighbors, the 
people of Turkey, Iran, and Japan, but it should not be forgotten that if Ameri- 
can imperialists were to implement their plans of starting a war, the military 
operations would proceed according to their own laws: blows struck by some 
weapons are answered by blows struck by the same weapons. 

It is hoped therefore that the Governments of the countries of the Middle 
and Far Hast on whose territory the Pentagon intends to station its special- 
purpose atomic units will not allow the American imperialists to implement 
their aggressive designs, will not allow their territories to be turned into hotbeds 
of atomic war.” 


The reaction of the United States Department of State to these 
Soviet threats was given by Mr. Lincoln White, the press officer. 
Pointing out that United States defense treaties are solely for the pur- 
pose of collective defense, Mr. White said : 

These alliances are not going to be disrupted by attempts at propaganda 
intimidation.” 

When President Eisenhower and Prime Minister Macmillan issued 
their joint communique, following their conference in Bermuda on 
March 20-23, 1957, they emphasized the importance of NATO in the 
first point of Annex I: 





* United States To Instruct NATO on Missiles. New York Times, February 2, 1957: 1L. 
Atom warheads may go to NATO. New York Times, February 16, 1957: 1L. 
*% Texts of Tass statement and the Pravda article on bases. New York Times, January 
ah es 14L. 
id. 


37 United States Discounting Moscow Warning. New York Times, January 25, 1957: 1L. 
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Recognition of the value of collective security pacts within the framework of 
the United Nations and the special importance of NATO for both countries as the 
cornerstone of their policy in the West.” 

It was at this meeting that the United States agreed to supply 
guided missiles to the United Kingdom, and at a news conference 
afterward, Prime Minister Macmillan is reported to have said: 

* * * the stationing of guided missiles in Britain was very important to her 


because it provided for all of the North Atlantic Treaty Organization nations 
another deterrent against attack by the Soviet Union.” 


(See appendix, pt. VI of this report, p. 63, for more recent devel- 
opments. 


8. Sweden 


The Swedish Government has an extensive missile program to meet 
the requirements of the army, the navy, and the air force. The Royal 
Swedish Air Board established the Defense Guided Missiles Bureau 
in 1948 to insure preparedness for defense. The Defense Guided 
Missile Council was also formed to study and evaluate missile and 
rocket programs in Sweden and in other countries. 

Financing for the research and development of missiles was in- 
cluded as part of the regular defense expenditures prior to 1954-55. 
At that time, however, it was decided to undertake the development 
of a high altitude interceptor missile, and the Air Force was allocated 
Sw. Kr. 25 million for that purpose. Between 1960 and 1965, Sweden 
plans to spend Kr. 600 million for new weapons—approximately $120 
million—*“believed to include mainly missiles.” 


The new air defense missile is reported to have a range of from 120 
to 150 miles and to be somewhat more complicated in design than the 
United States Douglas Nike. 

The official description of this “luftférsvarsrobot” (air defense robot) alone 
indicates that the missile is actually a pilotless fighter probably somewhat 
similar to the United States Boeing IM-99 BOMARC. 

Apparently the Swedish high altitude interceptor is not yet opera- 
tional. Aur-to-surface and air-to-air missiles are also being developed 
by the Air Force. 

The Swedish Navy has successfully worked out a surface-to-surface 
missile for its destroyers. The conventional coastal artillery is being 
replaced by missile batteries. These coastal-defense missiles can also 
be fired from bombproof underground stations. 


It would not be surprising if these plans had now left the paper stage.” 


Missiles are also to be produced to take care of the army’s special 
requirements, particularly the need for antitank missiles. It has been 
reported that the surface-to-surface missile tested by the army in 1951 
for artillery purposes is not likely to be widely used in the future, but 
the reason for this supposition was not given. 


% Text of Eisenhower-Macmillan Communique on Bermuda Talks, New York Times, 
March 25, 1957: SL. 


*® United States Will Supply Guided Missiles for Britain’s Use. New York Times, March 
25, 1957: 1, 4L. See also the section in this report on “Great Britain,” and appendix, p. 





63. 

* Sweden's Guided Missile Programme. Interavia, vol. 10, July 1955, p. 515. Note: 
Very little has been published about the guided missile program in Sweden. The article 
noted above, on pp. 514-515, contains practically all the information that is publicly 
a, - * Other articles in foreign langunges repeat the same points. 

“! Ibid. 
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Probably the most significant point to add is that Sweden has the 
capability of equipping missiles and rockets with nuclear warheads. 
The industrial capacity and the scientific knowledge and manpower are 
available to develop atomic energy. (See appendix VI, p. 63.) 

9. Switzerland 


Switzerland’s requirement for guided missiles stems from her na- 
tional-defense needs in an atomic era. Continuation of the traditional 
policy of armed neutrality as a defense against all possible contin- 
gencies means that Switzerland must keep up with military develop- 
ments which are taking place in other countries. Being a neutral na- 
tion, Switzerland does not wish to participate in alliances and miltiary 
agreements, holding that the best defense lies in a guarded frontier, 
a mobile army, a home guard, and an air defense against attacks by 
planes or missiles. Aerial defense cannot be achieved by fighter-pur- 
suit planes because of the small size of the country, and, therefore, it 
was natural that attention should be directed toward the development 
of guided missiles and rockets. The combination of skilled scientific 
manpower with the high level of Swiss industry resulted in the devel- 
opment of a successful ground-to-air missile. 

The type 54 antiaircraft missile was produced by the Oerlikon Ma- 
chine Tool Works, Buhrle & Co., which is located in Oerlikon, a suburb 
of Ziirich. Unlike the closely guarded secrets of Government pro- 
grams which at most publish pictures and general descriptions of new 
missile types, the Oerlikon Co. has had public displays of a complete 
antiaircraft missile system and has released technical engineering 
descriptions, pictures and charts of its precision weapons.*? The am- 
munition necesary for these weapons is also produced by the Oerlikon 
Co. 

The Swiss rocket and missile program is a private enterprise rather 
than a Government program, although production is designed for 
antiaircraft units of the Swiss Army. 

It is not stated whether the Swiss Government are prepared to export the 
weapon; if they are, it would seem that this will be the first missile capable of 
being bought “over the counter.” 

Type 54 is a beam-guided missile which can pursue a target along 
any path, and, in fact, several missiles can be guided along the same 
radio beam toward a number of targets. The method of flight control 
and guidance are of technical interest to scientists of other countries 
which have missile programs. 

Reports on rocket developments for earlier years indicate that in 
1954 the firm of Hispano Suiza was working on unguided powder 
rockets: air-to-air, air-to-surface, and surface-to-surface. In 1949, 
the Oerlikon Co. was working on powder rockets with 2.2-pound war- 
heads to be fired from air-to-air and air-to-surface positions. The 
Oerlikon surface-to-air liquid rocket characterized by beam guidance, 
proximity fuse, and wing control, was being developed as early as 
1950.*4 


42 Guided Missiles Blast Off New Oerlikon Arms Program, Aviation Age, December 1952, 
pp. 25-27. 

Swiss Guided Missile: Revealing Description of the Oerlikon Ground-to-Air Guided 
Missile Type 54, Flight, January 7, 1955, pp. 7-9. 2 

Guidance and Control of Swiss Type 54 Ground-to-Air Missile, Aviation Age, May 1955, 
pp. 17-25. 

“Plight, January 7, 1955, p. 9. 

44 Interavia, vol. 11, No. 6, June 1956, p. 419. 
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Pictures have been published of the Swiss heels a piece 
of equipment which accurately tracks guided missiles and aircraft. 
The new equipment records time, position, and attitude of the tracking target 
on 35-millimeter film at rates of 10 or 30 frames a second. 
Maximum tracking speed is 30 degrees a second. Dynamic accuracy of the 


theodolite is better than 0.1 mil. At a range of 10,000 feet this corresponds to 
an error of less than 1 foot. 


In multiple installations the theodolites are controlled and synchronized by a 
master station. Remote positioning, radar slaving, program control, and instant 
trajectory indicators are also available. 

Whether Switzerland can and will develop atomic weapons for the 
armed forces is a question. Scientific, technical, and engineering 
skills are available within the Swiss economy, and ‘it is reported that 
the Government would be able to adapt the army to atomic weapons if 
sufficient funds were made available for this purpose. Switzerland 
is now spending 8 percent of the national income on national defense. 


10. U. SSR. 


At the end of World War II the Soviet Union and the Western 
Allies came into possession of Germany’s program for rocket and mis- 
sile development. There was an agreement for mutual inspection of 
such programs and, as matters fell out, more than 200 German scientists 
came to the United States, among ‘them some outstanding missile 
experts. The United States also obtained about 100 V-2 missiles, 
many of which were tested later on the White Sands range. The 
Soviet Union, however, took over not only about 80 percent of the 
German aircraft industry in East Germany, but also all types of 
missiles, plans, plants, testing centers, and key scientific personnel that 
had been engaged in producing V-1 and V-2 rockets for the war. 
Altogether 160 German rocket experts went to work for the Soviet 
missile program which was given top pr iority by Stalin. 

The ideas and technology for long-range recketry had existed in 
Germany for many years before the war, but it was not until the 
Luftwaffe failed to bring England to her knees by air bombardment 
and British and U nited States long-range bombers were destroying 
Germany’s warmaking capacity, that Hitler gave priority to a project 
which promised an antiaircraft w eapon as well as a means of bombing 
Britain. The fact that a long-range rocket cost DM38,000 while a 
bomber cost DM1,250,000—not to mention the trained crew—was an 
added incentive to German missile development in 1940-4147 Be- 
tween that time and the end of the war, the Germans made great 
progress ; of the 5,100 V-2’s produced, 4,200 became operational. “Ad- 

vances had also been made at the research and development stage for 
other types of missiles, and all of this experimental material came into 
the hands of the Russians, including blueprints for 2 long-range 
missiles, the A-9 and A-10. 

The Soviet Union took possession of Peenemunde, a small Baltic 
fishing village which had been chosen as the site of a rocket testing 
center for the German Army and Luftwaffe. In spite of bombing by 
the Allies and further destruction by the Russian Army, Peenemunde 


* New Missile Tracker, Ordnance, January—February 1955, p. 618. 

46 Schwarz, Urs: Swiss National Defense in the Atomic Age, Swiss Review of World 
Affairs, September 1956, p. 19. 

“7 Dornberger, Dr. Walter R. (major general), European Rocketry After World War I. 
Journal of the British Interplanetary Society, September 1954, pp. 256—257 
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contained V-1’s, V-2’s, and antiaircraft rockets. The Russians re- 
cruited the technicians and engineers who had worked on this as well 
as other missile projects, and put Peenemunde back in operation. In 
1951, it was reported that the center contained 2 research institutes, 
an airfield, ramps for launching missiles, and evidence that advanced 
types of the German V-2’s were being tested and developed.** Some 
members of the Pennemunde research staff have been employed by the 
Soviet Union ever since the war. 

The Russians also took over the Mittlewerk plant near Nordhausen 
in their zone. Built underground as a protection against air attack, 
this factory has its own power and air-conditioning facilities. During 
the war it was credited with reaching a production figure of 900. V—2’s 
per month. At the time the Russians came into possession of this 
installation, there was a sufficient stockpile to continue production for 
one month. The plant is not operated at full capacity, but by 1954 
it was estimated that the U. S. Rt R. had manufactured at least 1,000 
missiles at this center.” 

At Lehesten, they acquired a testing station for rocket engines and 
moved it to Russia. They also took possession of a rocket engine plant 
in Prague—the Walter Raketentriebwerke (Walter Rocket Works). 
The engines made by this plant for the Messerschmitt Me-163 could 
be converted to missile use. 

By adding advanced German rocket development to the Russian 
program which had started before World War IT, and indeed can be 
traced back 50 years as far as basic research is concerned, the Soviet 
Union was in a strong position to forge ahead. All the requirements 
for attaining a predominant position in this missile field were present : 
Technicians and scientists with ideas; excellent research laboratories; 
factories to produce precision instruments; testing grounds and equip- 
ment; and, above all, a determined drive by the Government to succeed. 

Whereas the United States guided-missile program has been accom- 
panied by official Pee on appropriations, personnel, location of 
research and production centers, photographs and exhibits of new 
weapons, the U. S. S. R. has maintained a policy of secrecy broken by 
a few official announcements. 

Premier Nikolai A. Bulganin spoke before the session of the Su- 
preme Soviet of the U.S. S. R. on December 29, 1955. One paragraph 
in his speech was widely interpreted as an announcement that the 
Soviet Union has developed long-range missiles: 


The Soviet Union has stood and stands for putting an end to the arms race 
and concluding an international agreement outlawing atomic and hydrogen 
weapons and other types of weapons for mass annihilation, including rocket 
missiles which have been developed particularly over the past few years and, 
we can say, are becoming intercontinental weapons.” 


In February 1956, Marshal Georgi K. Zhukov, Soviet Defense Min- 
ister, addressed the 20th Communist Party Congress in Moscow, stat- 
ing that the Soviet armed forces had been “completely transformed” 
since World War II, and that the Soviet Union already had “diverse 


atomic and hydrogen weapons, powerful rocket and jet armament of 
various kinds, including long-range rockets.” ™ 


48 Peenemunde, 1951, Aviation Age, February 1952, p. 33. 

Sutton, George P., Evaluation of Russian Rocket Developments, Journal of the 
British a ae Society, ea 1954, p. 265. 

5° New York Times, December 30, 1956: 4L. 

5t New York Times, February 21, 1956: 1, 5L. See also What the Russians Tell, and 
What They Don’t Tell, by Albert Parry. Missiles and Rockets, February 1957: 70. 
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When Premier Nikolai A. Bulganin and Nikita S. Khrushchev, 
first secretary of the Communist Party of the U. S. S. R., were maki 
a state visit to England, Khrushchev made an extemporaneous speech 
in Birmingham at the British Industries Fair, saying: 

I am quite sure that we will have a guided missile with a hydrogen bomb that 
can fall anywhere in the world * * * 

Soviet possession of nuclear and rocket weapons is also implied in 
its Statement on Disarmament Proposals made on November 17, 1956, 
in connection with the Middle East situation and the Suez Canal. The 
following paragraph is contained in the statement which was sent with 
a covering message to President Eisenhower from Premier Nikolai 
A. Bulganin: 

If the Soviet Union were really guided by some kind of momentary considera- 
tions, by the way the situation is shaping for it from the standpoint of the cor- 
relation of forces between the powers and had aggressive intentions which are 
aseribed to it, it would seem that the Soviet Union could use the present situation 
for coming out against the armed forces of the Atlantic bloc and could accomplish 
the military aims with regard to Western Europe ascribed to it, even without 
the use of up-to-date nuclear and rocket weapons * * *® 

Information on the Soviet rocket and missile program can be 
gleaned from unofficial sources and estimates. Many of the articles 
and books, written in several languages through the years since the 
war, appear to be sober appraisals based upon interviews with some 
German rocket scientists who have returned from the Soviet Union to 
Germany, technicians and refugees who worked on or observed mis- 
sile ramps and other developments while employed behind the Iron 
Curtain, foreign press reports, technical publications, and some opin- 
ions of officials who have testified before congressional committees. 
From such sources information emerges on the existence of the Soviet 
missile program, its broad outlines, and its development in connection 
with nuclear warheads. If all the sources were equal in weight of 
authority and date of reporting, they could be synthesized into one 
account of Soviet missile progress. In this problematical area, how- 
ever, perhaps the best result can be achieved by portraying several of 
the most significant estimates of Soviet rocket and missile strength. 

Some of the most detailed and up-to-date information on the Soviet 
missile program has been written by Richard E. Stockwell in his book 
Soviet Air Power published in 1956.% Mr. Stockwell is consultant 
to the aircraft gas turbine division of the General Electric Co., Cin- 
cinnati, Ohio. From 1949 to 1952 he was editor of Aviation Age, and 
subsequently was editorial director of American Aviation Publica- 
tions, Inc. Mr. Stockwell is a member of the Aviation Writers Asso- 
ciation, and an associate member of the Institute of the Aeronautical 
Sciences and the American Rocket Society. He had assistance in 
compiling information for his book from overseas friends who have 
contacts with foreign missile developments and particularly with Ger- 
man designers and technicians employed by the U. S. S. R. since the 
war. Information on Soviet aircraft and engines is much more com- 
plete than on missiles, and there is more knowledge of small missiles 
than of the large tactical and intercontinental types. Even though 


& Khruschev says Soviet will make H-bomb missile, New York Times, April 24, 1956: 1L. 

53 New York Times, November 18, 1956: 33L. See also the sections in this report on 
a Britain, NATO, and appendix, p. 63, for additional Soviet statements on rockets and 
missiles. 

% Stockwell, Richard E. Soviet Air Power. New York, Pageant Press, 1956. 238 
pages. See chapter 6—Missiles : Soviet Super-Secrets, pp, 118-137. 
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Mr. Stockwell considers Soviet missile information somewhat “sketchy 
and incomplete,” he thinks there is enough to construct the broad out- 
lines of the program. 

The administration of the rocket and missile program is in a special 
department under the Ministry of War. Headed by an army artillery 
expert, Marshal N. D. Yakovlev, this department has jurisdiction 
over top-level research and development projects including thermo- 
nuclear weapons and cosmic ray research. Whether or not Marshal 
Yakovlev has charge of production as well as research is not known; 
the usual Soviet practice is to separate the administration of such 
projects. 

‘The facilities for testing missiles have been expanded and several 
ranges have been built since 1949. There is an experimental station 
for ballistic missiles near Valdecki, south of Tallin in Estonia. Long- 
range missiles have been tested in the Arctic, including one with a 
turbojet engine and a range of 700 miles. This missile is reported to 
be similar to the United States Matador. At Uralskoye in the Urals 
there is also a long-range missile testing center. In East Germany, 
testing sites are known to be at Kolberg-Deep and Henken-Hagen. 
There missiles are fired from East Germany dhout 400 miles toward 
Saare, an island off Estonia; from this position they could, of course, 
be sent toward the Ruhr. 

In comparing the missile development of the United States with 
that of the Soviet Union, Mr. Stockwell gives this estimate: 

Available information indicates the Soviets have fewer missiles in production 
but more under development than the United States. And they have in mind to 
use them in about as many different ways as the United States. 

In the United States, missiles are classified into six basic types: (1) Air-to-Air 
(one aircraft against another) ; (2) air-to-surface (aircraft to ground targets, or 
ships at sea); (3) air-to-underwater (for use against enemy submarines) ; (4) 
surface-to-air (an antiaircraft weapon); (5) surface-to-surface (for tactical 
use against enemy troops and emplacements, or long-range intercontinental types 
that ean travel hundreds or thousands of miles); (6) underwater-to-surface 
missile (launched by submarine against coastal cities). 

The United States has all six types either in production or under development, 
including three intercontinental ballistics missiles. 

The Soviets have tested 5 of the 6 types; insofar as is known, they have no 
air-to-underwater missile. They have an improved version of the German A-10 
as their intercontinental ballistics missile.” 

Air-to-air missiles —The German R4/M rocket has been converted 
and improved for use on Soviet fighters, and has been seen on MIG 15’s 
and is “thought to be on some Soviet all-weather interceptors.” 
Another type of air-to-air missile is the Sokol. Not much informa- 
tion is available concerning some of the air-to-air missiles in R. 
series: 10, 12, 18, 14, and 113. It is probable that these may be used 
on the latest interceptors of the day and all-weather class. On 
Aviation Day in Moscow in 1955 the all-weather interceptor Flash- 
light was observed to have a mechanism for firing rockets. 

Air-to-surface missiles—The RS-82 is an 82 millimeter rocket 
made to fire from planes to ground targets, but it “may now be ob- 
solete.” An antitank rocket of 55 pounds is made for use against 
heavily armored weapons. The third known type is the M-100, a 154- 
pound weapon which is lifted by plane before it is fired. 





% Ibid., pp. 126-127. 
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The powerplant develops 3,400 pounds thrust and the missle has been tested 
for speeds between Mach 0.9 and 1.3. Data gathered on M-—100’s performance 
may be useful in the development of rocket-propelled aircraft and other guided 


missiles.” 

Surface-to-air-missiles—There are at least.7 types of antiaircraft 
missiles, 4 representing the improvements on original German designs. 
The Rheintochter, probably used to defend Moscow against enemy 
planes, was originally designed for guidance by radar and radio, but 
it is now likely that the missiles are guided by build-in radar devices. 

The Soviet C-2 is an advanced version of the German Wasserfall 
which was large enough to destroy bombers flying in formation. The 
C-2 has a thrust of 17,000 pounds and can attain an altitude of 50,000 
feet flying as fast as 1,200 miles per hour, These missiles afford addi- 
tional protection to Moscow. 

Three new versions of the former German Henschel HS—117—the 
Butterfly—have been developed with different types of power: A 
BMW rocket engine, a Walter HWK-—109-729 engine, and a ramjet 
powerplant. The latter has automatic firing and can fly 600 miles 
per hour. 

One surface-to-air missile is similar to the United States Boeing 
GAPA missile and was developed from the original German Taifun 
(typhoon). This missile can fly up to 50,000 feet at a maximum rate 
of 2,700 miles per hour. It is possible that either the Taifun or the 
C-2 is used by the Soviet Navy for antiaircraft protection; at any 
rate, the new cruiser, the Sverdlov, was observed to have missile pro- 
tection when it docked in England for the coronation of the Queen. 

Another surface-to-air missile is stumilar in profile to the 102A in- 
terceptor built for the United States Air Force by the Convair division 
of General Dynamics Corp. It has been reported that the Soviet 
type has an altitude of over 75,000 feet. 

Underwater-to-surface missiles.—These are bing developed for use 
by long-range submarines against cities located along seacoasts. It 
has been reported that this missile can be sent to a target 140 miles 
distant and that it has been fired from 300 feet below the surface 
ofthesea. | 

Surface-to-sur face missiles.—The Soviet Army has a 200-mile range 
tactical missile (an improved version of the German A-4 or V-2) 
which can be launched from a mobile base. The C-2, with a 35- to 
40-mile range, can also be fired from mobile equipment. The fact 
that the C-2 can be used both as a surface-to-surface as well as a 
surface-to-air missile is evidence of the manner in which the Russians 
have simplified their problems of engineering and manufacturing. 

A 530-mile range missile for tactical purposes has been developed 
by adding wings to the German A-4 missile. Two surface-to-surface 
ramjet missiles have been counted as part of the arsenal. There is 
also said to be a lorin-type ramjet missile which is fired from heavy 
artillery. 

Intercontinental ballistic missiles.—It is not known how Jong the 
Soviet Union has been working on an ICBM, but the basis for such 
a missile ‘was worked out by the Germans at Peenemunde in plans 
for the A-10. An improved A-10—the M-103—was designed at 
Khimki, a research center near Moscow. 





“Ibid., pp. 127-128. 
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* * * Its calculated range is about 3,500 miles. Whether or not it has been 
tested isn’t known. 

However, the numerous missile facilities along the U. S. S. R.’s northern 
fringes, within the Arctic Circle, suggest a very long-range missile test range 
rivaling USAF’s Missile Test Center that extends into the South Atlantic from 
Cape Canaveral, Fla., or the British facilities at Woomera, Australia. 

That the Soviets haven’t been quite as successful with guided missiles as they 
have been in the development of aircraft and aircraft engines is indicated by the 
available evidence. Not only have many of the German missile experts been 
kept in the U. 8. 8. R., but control and guidance techniques are known to plague 


the Soviets in much the same way they have slowed missile progress in the 
West.” 


Launching bases—A map showing Russian launching sites, de- 
velopment, testing, and production centers, is to be found in Richard 
Stockwell’s Soviet Air Power. The author points out that there are— 


* * * at least 20 major bases in the (Baltic) region, each with some 20 or more 
launching sites. Some admittedly are defensive. Others are offensive. Impor- 
tant missile bases are located near Riga, the capital of occupied Latvia. Offensive 
installations at Gipka and on the islands in the Bay of Riga are aimed at Sweden, 
again showing Soviet concern with the fact that Sweden has a modern, powerful 
air force and that Sweden, Norway and Finland could, in the event of war, become 
operating bases against the U.S. 8. R. 

* a ae % * 3 a 

Russia has built many missile sites along the Lithuanian coast, and on the 
peninsula jutting into the Baltic at Kaliningrad (formerly Koenigsberg, Kast 
Prussia). Conceivably, these sites might give the Soviets complete control of 
the Baltic. 

More launching sites, as well as air fields, have been constructed on Ruegen 
Island, near Peenemunde, * * * 

From the Baltic, across East Germany, Slovakia, Hungary, and Rumania, to 
the Black Sea, there is a series of missile installations which have been con- 
structed in recent years. Several more are on the north shore of the Black Sea, 
presumably aimed at Turkey and the Dardanelles. 

Another group of missile-launching sites is on the Kola Peninsula, north of 
Leningrad, to protect the approaches to the U. 8. S. R from Greenland. A series 
of missile installations extends from the Kola Peninsula to the Nordvik Cape 
along the Arctic Ocean. Both Novya Zemlya and Severnaya Zemlya, two large 
Soviet islands in the Arctic Ocean, have missile installations. They have large 
bomber bases as well. The Kamchatka Peninsula and eastern Siberia have 
missile installations protecting the approaches from Alaska and the Aleutians. 
Others, on Sakhalin Island, and along the Gulf of Tatary, are meant to counter- 
act any military threat from Japan.” 


Missile production plants.—Missile production is taking place at 
Zis automobile factory and in factory 456 near Moscow ; at Sestroretsk, 
21 miles northwest of Leningrad; at Tomsk, Kiev, Irkutsk; at Badak- 
shan in Turkmen Province; and at Komsomolsk in Eastern Siberia.” 

The Soviet Union is also working on a space satellite and on proj- 
ects concerned with interplanetary flight and a manned space earth- 
circling platform. Some outstanding Russian scientists are engaged 
in this work which is known to contain some of the answers to the 
guidance problems involved in the development of an intercontinental 
ballistic missile. 

One of the most informed writers on Soviet missile progress is 
Dr. Walter R. Dornberger who was the German major general in 
charge of the Army Missile Experiment Station at Peenemunde during 
World War II. Following the war he came to the United States 
where he took out citizenship papers and became missile consultant 

* Thid., 


p. 134. 
88 Ibid., pp. 132—133 (map) ; pp. 134—136. 
* Ibid., p. 136. 
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of the Bell Aircraft Corp., Buffalo, N. Y. Dr. Dornberger analyzed 
the Russian position in January 1955 in an article entitled “Can 
Russian Missiles Strike the United States?” His analysis is based 
upon personal knowledge of the degree of progress made by Germany 
by the end of the war, the timetables which they had set for the devel- 
opment of advanced missiles, documents which he has obtained on 
Russian progress, and interviews with former coworkers who subse- 
quently worked for the Soviet Union. 

Dr. Dornberger estimated that both the Soviet Union and the 
United States started from “the same level of inexperience” after the 
war, but pursued different lines of development. The Soviet Union 
reassembled and relocated German missile facilities and began produe- 
ing them for the army, whereas the United States spent more time 
on the research and development base of a modern weapons system. 
While the Soviet Union acquired more German facilities for produc- 
tion, the United States brought more top-ranking scientists home. 
Among the German missile experts who came to America (in addition 
to Dr. Dornberger himself) were Dr. Wernher von Braun, chief of 
the guided-missile division for the Redstone project of the United 
States Army; Dr. Ernst Steinhoff, specialist at the Holloman Air 
Development Center of the Air Force; Dr. Walther Riedel, senior 
project engineer of the propulsion facility for North American Avia- 
tion; Dr. Rudolf Hermann, designer of the supersonic wind tunnel 
at Peenemunde, and now professor of aerodynamics at the University 
of Minnesota; and Prof. Theodor Buchhold, a scientist for General 
Electric. Dr. Dornberger thinks that the— 


broad scientific base which the United States spent several years building is 
now beginning to pay off in new and vastly improved missiles. The advantage 
should be on our side from now on. 


He thinks that the United States is making greater progress than the 
Soviet Union in missile development. His estimate of the comparative 
position is as follows: 


If I were asked, “Can Russian missiles strike the United States?” I would 
have to answer, ‘Most probably.’ I know that the Soviets have medium-range 
missiles, capable of carrying an atomic warhead, which could reach American 
cities from launching platforms at sea. Such platforms, designed to be sub- 
marine-towed, were developed in Germany and taken over by the Russians 
at the end of World War II. 

I know, also, that the Russians have produced large quantities of bombards 
ment missiles which, launched from Soviet bases, could strike Buropean cities 
or our own troops in Europe. 

In addition, the U. 8. S. R. has produced in great number efficient antiaircraft 
missiles that will make very difficult any penetration of the Russian homeland 
and destruction of its strategic targets. 

I do not believe that the Soviet Union has yet perfected an intercontinental 
guided missile which can be launched at American targets from Russian bases, 
but I have information that the Reds are most certainly making progress on 
it * * - 

I would sum up Russian progress in this manner: Three years ago I would 
have said the Soviets were well ahead of the United States. Three years from 
now I believe we will be ahead of them * * * Today, I believe the two nations 
are about on a par in missile development; both have a long road to travel before 


they perfect automatic intercontinental weapons, but both have some very (deadly 
interim missiles. 


+ * * * * * 2 
In 1945, the V-2 had a range of 200 miles and was accurate enough to hit a, 
large city * * **Now * * * “they have increased the range to at least 300 miles. 
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and claim accuracy within 1,500 feet.” The V-2, of course, can carry an atomic 
payload,” 

In evaluating Dr. Dornberger’s article, it is important to note that 
it was published in January 1955 and must have been written toward 
the end of 1954. By January 1957 both the United States and the 
Soviet Union will have completed over 2 years of rocket and missile 
development since Dr. Dornberger’s estimate of the comparative situa- 
tion. 

In September 1954, Hans Breitkopf published an article in Wehr- 
wissenschaftliche Rundschau (German) on Soviet Long-Range Mis- 
siles.* His analysis of the Soviet inheritance of the German missile 
program and its application to Soviet military strength corresponds 
to those given by Dr. Richard Stockwell and Dr. Walter R. Dorn- 
berger as previously described in this report. In addition, he refers 
to statements made in 1952 by Germans who left East Germany and 
reported that the Soviet Union was producing 2,000 V-2 type missiles 
annually. These Germans had seen the V-2 missiles tested at Peene- 
munde. 

The existence and location of rocket-launching sites near the borders 
of the Soviet Union seem to be established, but this does not preclude 
additional installations in the interior about which unclassified in- 
formation is unavailable. In addition to Peenemunde, missile activi- 
ties are listed in Riisterort and Kolberg, Frische and Kurische Haffs 
up to Meml, Nordhausen, and Erfurt. In the Kolberg area the 
trajectory of the tests is approximately 435 miles aimed toward the 


Osel and Dag Islands off Lithuania. The most secure installation 
is the underground Mittelwerk, Inc., at Nordhausen. 

Mr. Breitkopf refers to ranges of 1,860 and 2,480 miles estimated 
in American and British reports which he does not identify, con- 
eluding that even if the 435-mile figure is accurate it implies Soviet 
capacity to bomb Western Europe. While the pattern of the missile 
sites suggests a plan of defense for the Soviet Union, it can also be 
used for offensive purposes. The point is made that rockets and mis- 
siles can be fired not only with conventional or atomic warheads, but 
with chemical or bacteriological charges as well. Preventive meas- 
ures should be undertaken by joint action on the part of the nations 
of Western Europe and should include a security zone for civilians 
who need a refuge. 

In the debate on British defense appropriations in the House of 
Commons on July 29, 1953, the Rt. Hon. Arthur Henderson spoke 
of the missile capability of the Soviet Union: 


It was reported in the Times on July 17 that mass production methods had 
enabled the Russians to produce 24,000 supersonic missiles of an improved V-2 
German pattern each year. It was also stated that with an improved tech- 
nique, a single launching ramp fired missiles at the rate of 800 an hour and, 
further, that great efforts were being made by Russian engineers to perfect and 
produce in quantity a 97-stage [sic.] rocket which would have a range of 2,500 
miles. That is not quite as fantastic as it may seem to some people, for even 
at the end of World War II the V-2 was being fired with a range of anything 
up to 400 miles. It is not beyond the bounds of possibility that, as a result of 
research and development during the past 8 years, the Russians, and indeed it 


© Dornberger, Dr. Walter R. Can Russian Missiles Strike the United States? Collier’s, 
January 7, 1955 : 22-25. 

* Breitkopf, Hans. Soviet Long-Range Missiles. Wehrwissensehaftliche Rundschau 
(Germany), September 1954. ‘Translated and digested by. the Military Review, Fort 
Leavenworth, Kans., May 1955, pp. 77-83. 
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may be the Americans, too, have been able to produce a rocket of the V—2 char- 
acter with a range of up to 2,500 miles. The accuracy of this information may 
be questioned, but I am not in a position to question it. Perhaps the Minister 
can say whether any intelligence information has been received which supports 
that suggestion.” 

This point was not discussed further, but later in the debate when 
guided missiles came up in connection with their relation to the pro- 
duction of conventional weapons, Mr. Nigel Birch, the Parliamentary 
Secretary to the Ministry of Defense, said that there could be no 
public discussion of guided missiles.“ 

In an article on the State of the Art published in June 1956, Erik 
Bergaust has described Soviet missile progress in comparison with 
that of the United States.“ Mr. Bergaust, managing editor of Mis- 
siles and Rockets, thinks that as a result of working with the Ger- 
man V-2’s, the Soviet Union may have had more experience than 
the United States in operating ballistic missiles, but that— 
it is presumably safe to say that the United States is still ahead of the Soviet 
as far as missile technology, production, and electronics are concerned. 
Russian scientists have been working on rockets and missiles since 
the turn of the century, and tactical rocket missiles have been manu- 
factured in quantity since 1946. It is reported that 2,000 V-2’s have 
been produced for various research purposes. 

Factories where missiles are being made are located at Sestrovetsk, 
near Leningrad, where 10,000 men are employed; at Tomsk where 
German Rheinmetall-Borsig R-1 and R-3 Rheintochter rockets are 
said to be in progress; and at Kiev, Irkutsk on Lake Baikal, and 
Badakshan in Turkestan. In East Germany, missile parts are 
manufactured in Erfurt, Leipzig, and Zwickau. A research institute 
for aerodynamics is located in Riigen, an island rocket base. 

Improvements on the German V-2’s resulted in the T-1 and T-4 
missiles with wings. The Soviet arsenal also includes the T-2 long- 
range missile, the T-3 ICBM, the T-4A supersonic glide missile, and 
other types which compare to the United States Matador and Regulus. 

For army field use, a variety of artillery and nuclear armed rockets are 
available in operational numbers. 

An artillery rocket named the T-7A can carry a nuclear warhead 
and is said to have— 
the simplicity of the American Honest John and the range of the Corporal. 

In summary, Soviet’s missile arsenal is as substantial as that of the United 
States.” 

A news item in Interavia, June 1946, gave the following report on 
Soviet guided missiles : 


Two Soviet guided missiles are said to be in service or about to go into service: 
one of them is reportedly suitable for launching from submarines and has a range 
of about 1,500 miles. The second—T-—2 or M—103—is apparently a 2-stage ballistic 
missile with a range of about 1,800 miles, largely based on the wartime German 
A—4 and A-9 developments. It is also reported that work an a 3-stage long-range 
weapon, the T-3, for a range of 5,000 miles is underway.” 


® Parliamentary Debates (Hansard): House of Commons. Fifth Series, vol. 518. 
July 29, 1953, pp. 1415-1416. 
Ibid., p. 1433. 
“ Bergaust, Erik. ‘The State of the Art, Interavia, June 1956: 428—429. 
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Alfred J. Zaehringer, president of the American Rocket Co., Wyan- 
dotte, Mich., has recorded the rapid progress being made by the Soviet 
Union in the production of missiles.** The accompanying chart re- 
veals the initial stage and present development as of December 1955. 
Mr. Zaehringer credits the Soviet Union with accomplishments in four 
fields: the development of liquid propellants, solid propellants, air- 
breathing powerplants, and guidance systems. Liquid propellants, 
which make possible the production of large rockets, are apparently 
a combination of liquid oxygen, nitric acid, and hydrogen peroxide. 
The Russians use peroxide for this purpose to a greater extent than 
the Americans. 

Large motors powered with composite propellants have resulted 
in a weapon which combines— 
the simplicity of the Honest John (solid propellant) and the range of the 
Corporal (liquid propellant). This Soviet missile is particularly suited for 
use in the Arctic. 

Developments in air breathing powerplants are evident from the 
production of jet propelled weapons. 

The country (the Soviet Union) now has at least 4 naval attack fleets; each 
fleet is equipped with 800 to 900 jet aircraft and 90 missile launching submarines. 
It also has 370 to 400 submarines, 150 of which are long-range types. One missile- 
carrying submarine is being launched each week. These vehicles could easily 
carry the J-3 cruise missile.” 

Not much is known of Soviet progress in solving problems of missile 
guidance, but the high level of radar and electronic development is a 
clue to the effort that must be going into this field. 

Soviet Advances Force United States Missile Pace is the theme of an 
article by David A. Anderton in Aviation Week, March 12,1956. The 
definite statement is made that the Soviet Union fired a guided ballistic 
missile with a range of 900 miles. 

They did it not once, but enough times during the past 6 months to indicate that 
the missile is in the developmental test phase. Highest level military and Ad- 
ministration acceptance of these Russian successes with the intermediate range 
ballistic missile (IRBM) has led to drastic and basic revisions in the guided 
missile program.” 

We have the first indication that there may be a defense against the 
ICBM. The problem is being attacked by Bell Laboratories, North 
American Aviation, Inc., and the Convair Division of General Dynam- 
ics. Whereas it was formerly considered impossible to develop an 
antimissile missile because of the increased velocity required, the ad- 
vance of technology in aerodynamics gives hope that this problem may 
be met. The increase in the altitude and the time of the flight path of 
a missile provides an opportunity for early warning against enemy 
attack. ‘The Sperry Gyroscope Co. produced a radar technique for 
tracking mortars for use in Korea, and it is possible that a similar idea 
might be developed to intercept missiles while in flight. The problem 
is complicated by the fact that fallout from a thermonuclear warhead 
would cause damage at almost any level where an explosion occurred. 
And to complicate the matter still further is the fact that a tracking 


bd ee, Alfred J., Soviet Missile Progress, Aero Digest, December 1955 ; pp. 48-51. 
d., p. 50. 
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radar has difficulty in identifying the missile as distinguished from its 
track of ionized gas particles. 
The author concludes that— 


If the right man makes the right decisions at the right level, we can regain the 
ground lost to the Russians. 


In the hearings on the Study of Airpower, held by the Subcommittee 
on the Air Force of the Senate Armed Services Committee from April 
to July 1956,” testimony by sworn witnesses was given in answer to a 
number of questions concerning Soviet missile capability. This testi- 
mony has been selected and arranged in order to throw light on the 
following questions: 


What is the nature of the enemy missile threat to the United States 
and its allies? 


Should we assume that the Soviet Union will have intermediate 
range (IRBM) and intercontinental ballistic missiles (ICBM) ? 


Ts the Soviet Union ahead of the United States in rocket and missile 
development ? 
Is there a defense against missiles ? 


What is the nature of the enemy missile threat to the United States 
and its allies? 


Maj. Robert P. Lukeman, of the War Plans Branch of the Strategic 
Air Command, explained to the subcommittee that— 


we want a degree of readiness sufficient to meet the threat at any given time 
period. 

Now, when missiles enter the picture, the curve of the threat changes radi- 
cally. The threat based upon our early warning systems, the DEW line and the 
Atlantic and Pacific extensions, was described to you. [Deletion by Department 
of Defense censor.] 

Immediately that they (the Soviet Union) possess a missile operationally 
feasible, the threat goes down to something in the order of 15 minutes. At 
that moment we must have readiness sufficiently available to cope with that 
15-minute threat. 

Now, this lends itself to time phasing, because the 15-minute threat won’t 
materialize tomorrow, so that we can plan our work toward that time * * * 
(p. 189). 


The danger of attack by Soviet submarines equipped with missiles 
was discussed : 


Senator Jackson. I think there is one other thing that may have been left 
out here, and that is that the Soviet capability of delivering missiles from sub- 
marines would completely flank the approaches that we are building up in the 
way of an air-defense system through the North American Continent. 

General LeMay. That is true. It will not give any warning of a submarine 
attack. You can possibly pick the missile up with your coastwise radar sets 


after it is launched but the DEW line will play no part in that at all (pp. 
156-157). 


Senator Jackson also asked General Gavin about this matter: 


Isn’t there a serious time gap here, if the Soviets now or even soon were to 
have the capability of launching ballistic missiles at our mainland from 
submarines? 

General Gavin. If they have this capability to which you refer, in the next 
few years, it will be a very serious threat. We do not now have the capability 
to defend against such missiles (p. 745). 


7 Study of Airpower, hearings before the Subcommittee on the Air Force of the Com- 
mittee on Armed Services, U. S. Senate. 84th Cong., 2d sess., vol. I (pts. I-XI), April 16 
to June 1, 1956, pp. 1-973 ; vol. II (pts. XII—-XXIII), June 6 to July 19, 1956, pp. 975-1863. 
Reference to page numbers will be made in the text following each quotation. 
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There was some difference of opinion as to the nature of the threat 
to our allies in the event that the Soviet Union succeeded in pro- 
ducing an operational IRBM—a 1,500-mile-range missile. Senator 
Symington said that one “high official at the Pentagon” thought the 
balance between East and West would not be affected by Soviet 
IRBM’s because the U. S. S. R. already had the capacity to bomb 
Europe with planes, notably the IL-28. Gen. Otto P. Weyland, com- 


mander of the Tactical Air Command, disagreed with this line of 
reasoning. 


General WEYLAND. I would not agree that an IL-28 can do the same thing 
as a ballistic missile of 1,500 miles. * * * Because the IL-28 is a subsonic 
airplane, and it is capable of being intercepted, and many of them shot down. 
* * * And a ballistic missile, at this stage of the game, would not be intercepted 


the same way (p. 527). 

Lt. Gen. Donald L. Putt, Deputy Chief of Staff for Development, 
Headquarters, USAF, thought that the balance in Europe would not 
be changed materially by a Soviet IRBM—it would— 


add something to their capability * * * but I am not sure that the increase 
in the Russians’ capability of attacking Europe is significantly improved because 
they already have the capability of doing it (p. 674). 

Gen. Carl A. Spaatz, former member of the Joint Chiefs of Staff, 
thought that if the Soviet Union succeeded in getting a 1,500-mile 
missile before the United States, it would be “a great psychological 
weapon, a blackmail weapon” which could be used against our NATO 
allies (p. 57). The note sent by Soviet Premier Nikolai A. Bulganin 
to Prime Minister Anthony Eden during the Middle East crisis on 
November 5, 1956, bears out the estimate made by General Spaatz in 
his testimony on April 20, 1956. (See the description of Britain’s 
rocket and missile program given earlier in this report. ) 

There was some indication that the nature of the missile threat 
to the United States would differ as between a Soviet IRBM and an 
ICBM. Maj. Gen. John B, Medaris, Commanding General, Army 
Ballistic Missile Agency, Redstone Arsenal, Ala., testified that in 
1954 the Killian committee concluded that it would be easier to develop 
an IRBM than an ICBM (5,000-mile missile) which was then in 
“various stages of development.” General Medaris then said: 

It was not part of the Killian committee's determinations, but I think it is 
reasonable to interject that there was some influence in the thinking by the 
fact that under our present circumstances the 1,500-nautical-mile missile in the 
hands of the United States is almost the equivalent of an intercontinental ballistic 
missile in the hands of Russia, Russia being required to fire from a central 
position whereas we have the base areas that can be used around them (p. 717). 

The implication that a United States IRBM would be equivalent 
to a Soviet ICBM would seem to be valid only as long as bases are 
indeed in our possession. 


Should we assume that the Soviet Union will have intermediate range 
(IRBM) and intercontinental ballistic missiles (ICBM) ? 

Maj. Robert P. Lukeman, of the War Plans Branch of the Strategic 
Air Command, discussed the question of relative United States and 
enemy military strength: 

I don’t have to dwell on enemy relative strength ; you have just seen the charts 


which cover that, his increasing inventory of jet and intercontinental bombers 
capable of hitting our bases, capability to develop multimegaton weapons neces- 
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sary to destroy our bases, and the two new conditions of war starting in 1958, 
the intercontinental ballistic missile and the intermediate range ballistic missile. 
& x * * * * = 

This shows that new aspect. The enemy threat has evolved through posses- 
sion of the initiative, the weapons, the vehicles with the range, and to these 
have been added the new radically changed dimension of time. 


This means that in the future our advance warning may not exceed 15 min- 
utes. * * *(p. 185-186). 


ae * * * * x + 
When asked by Senator Duff why the time limitation would be so 
small, General LeMay replied : 
We expect at some time in the future the Russians will have an interconti- 
nental missile (p. 202). 
* * * & * * * 
Mr. Fowler Hamilton, general counsel of the subcommittee, queried 
Gen. Donald L. Putt, Deputy Chief of Staff for Development Head- 
quarters, USAF, concerning Soviet missile capability. General Putt 
agreed that the U.S. S. R. had the capacity in 1950-52 to develop both 
short-range and intercontinental] ballistic missiles, and that this would 
have given the Russians a “relatively significant” advantage. When 
Mr. Hamilton asked whether or not plans for United States research 
and development should assume that the Russians were ahead in de- 
veloping ICBM’s, General Putt replied: 
As a military man, I would have to assume that with this capability I ought 
to make my plans on the basis that they may be developing and might have 
available for use such a weapon. 


Mr. HAmILron. That is before we might have it? 
General Purr. Before we might (p. 630). 


* * * * * * * 

Senator Symington, chairman of the subcommittee, questioned Lt. 
Gen. James M. Gavin, Chief of Research and Development, Depart- 
ment of the Army, about the comparable missile progress of the United 
States and the U.S. S. R. 


Senator SymMineron. * * * Based on your experience in Korea and your study 
of military history, do you believe that we should assume that, just because we 
don’t know what the Communists have in the way of development of the other 
component parts of missile development, we should assume that we are ahead; 
or do you believe we should give them the same ability for missile development 
that we give ourselves? 

General Gavin. From the viewpoint of research and development and my past 
associations with problems of this sort, which include 2 years in Weapons Sys- 
tems Evaluation Group, the only real statement we can make is that they are 
making progress up to you or better (p. 774). 


« * * * * * * 
Upon such evidence as is available, and certainly upon the assump- 
tions underlying military plans geared to certain time periods, it is 
apparent that the United States and its allies must reckon with Soviet 
capabilities in both IRBM and ICBM weapons with nuclear warheads. 


Is the Soviet Union ahead of the United States in rocket and missile 
development? 

Senator Symington questioned Maj. Gen. John B. Medaris, Com- 
manding General, Army Ballistic Missile Agency, Redstone Arsenal, 
Ala., as to whether the Soviet Union was ahead of the United States 
in certain missile developments: 


What [ was trying to bring out in questioning you was the fact that, based 
on national intelligence furnished this committee, and based on what I knew 
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before from the National Security Council, I believe the Soviet is well ahead of us 
in this field. I don’t say by any means that they are well ahead of us in all 
missiles. I do believe they are well ahead of us in some, including the surface- 
to-surface one that you are building (p. 738). 


General Medaris had testified that he was not personally in posses- 
sion nor had he seen information which would make it unquestionable 
that the Russians had fired a rocket of over 500 miles. He then went 
on to say that range was only part of the problem. 


General Medaris. * * * the physical problem of throwing an object to a dis- 
tance well in excess of 3,000 miles is limited only by the time and money that you 
want to spend to put the parts together. There is no scientific or technical 
problem involved in it that is not thoroughly known today and has been known 
for quite some time by our own people. We have considered, and for our own 
part rejected, as a misapplication of funds, rigging up what Dr. Von Praun’s 
people in their current slang call a “quick and dirty” which could very well be 
fired well over the 1,500-mile range, but which would accomplish nothing toward 
achieving an operational missile, because it could not carry a load of any conse- 
quence that would be worth what it would cost to launch it, and still to have an 
operational missile we would have to go back and start over and bring up the 
hardware. * * * I translate these things only in terms of weapon capabilities, 
that is why I am not certain of what can be factually derived from the data I 
have seen (p. 737). 


Lt. Gen. James M. Gavin was also questioned on this point: 


Senator SyMINGTON. Without getting into how far they (the Russians) can 
now shoot a missile or how far they may have shot a missile, it is a fact, is it 
not, that we have received evidence of their shooting a missile or a rocket 
hundreds of miles operationally? 

General Gavin. Mr. Chairman, we have evidence they have fired an object that 
must have been a rocket for several hundreds of miles in some numbers, * * * 
I think we should agressively push the antimissile missile field now. From the 
viewpoint of research and development, we are quite worried about this (p. 769). 

He * x * Ea * «© 

Senator SymMrneTon. * * * to the best of my knowledge they are farthest ahead 
in any missile up to 1,500 miles by a great deal than any other missile develop- 
ment, ground-to-ground, in the country today. 

General GAVIN. We believe that is correct, sir (p. 770). 


When questioned as to the exact range by Senator Saltonstall, 
General Gavin said— 





less than a thousand; * * * I would be the first to admit, to the best of my 
knowledge, they have shot further than we have (pp. 772-773). 


Further information on this question was furnished in classified 
form by Dr. Wernher von Braun, Director, Development Operations 
Division of the Army Ballistic Missile-Agency at Huntsville, Ala. 


Is there a defense against long-range missiles? 


Gen. Earle E. Partridge, commander in chief, Air Defense Com- 
mand and Continental Air Defense Command, USAF, testified that a 


great deal needs to be done to develop a defense against the inter- 
continental ballistic missile. 


* * * we do not have the air defense system to combat the ICBM at the 
present time. * * * This is a research and development problem which will 
eventually require the installation of long-range radars, some new types of 
radars, and some very fine communications and computors. * * * In my opinion, 
it is just as important to develop the defenses against the missile as it is to 
develop the offensive missile itself (p. 272). 

* * * the provision of a defense against the ICBM will be one of the most 
difficult tasks ever undertaken (p. 318). 


Gen. Donald L. Putt, Deputy Chief of Staff for Development, Head- 
quarters, USAF, testified that— 
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We currently are working within limits of our resources on large, heavy radars 
for detection and warning against incoming Russian ICBM’s (p. 588). 


General Putt said the funds programed against this requirement 
cover it for 1957, and it could not be said that shortage of funds in 
the past had held up the development of a defense system against mis- 
prey a whole idea of a defense has only recently been considered 

easible. 


Where we will suffer is next year when in our best judgment $34.4 million 
could be profitably uséd in work on a project for direct defense against long- 
range ballistic missiles. * * * We will have available $2 million for that partic- 
ular project (p. 589). 


When asked by Mr. Fowler Hamilton, counsel, if he thought lack 
of funds would delay development, General Putt replied: 


Yes; it would, that is right (p. 589). 


The Army’s antimissile missile system was explained by Lt. Col. 
Woodrow B. Sigley, Chief, Air Defense Branch, Missiles and Air 
Defense Division, Office of the Chief of Research and Development. 
Colonel Sigley said that the Army had foreseen the threat of ballistic 
missiles in 1953 and had started to study the problem. 


We fully realize the seriousness of the threat and fully appreciate the magni- 
tude and complexity of the problem. However, in the light of our experience, 
and as a result of the studies which we have conducted, the Army is convinced 
today that it can develop systems to counter the ballistic missile (p. 725). 


Brig. Gen. John P. Daley, Director of Special Weapons, Office, 
Chief of Research and Development of the Army, said he would like 
to stress two major points in the guided missile program of the Army: 


First, we are confident that we can achieve a successful counterweapon against 
ballistic missiles, including the intercontinental ballistic missile in time to meet 
the described threat of 1960 or 1961. 

Second, we are confident we will achieve the first, 1,500-mile ballistic missile 
capability in the Western World (p. 713). 


2 * * * * * as 


In October 1954, American Aviation listed the missile arsenal of the 
Soviet Union as follows: ™ 


Russia’s MISSILE ARSENAL 


M-1.—Developed for testing at Podberesje. Propulsion consists of a liquid 
fuel rocket built into the tail utilizing'hydrogen peroxide, hydrazine hydrate, 
and alcohol as fuel. Takeoff effected by means of three dropable auxiliary 
solid fuel rockets out of a circular launcher. Takeoff weight, including auxiliary 
rockets, about 3,300 pounds; without, about 1,450 pounds. Length 15 feet, maxi- 
mum; diameter 24 inches. Regular tapered wings at midsection of the hull. 
Control in form of fins at tail which have 45° sweepback angle. Thrust per- 
formance of the Walter rocket propulsion mechanism first installed was 3,400 
pounds for 30 seconds.. Three rockets using solids have thrust performance of 
3,640 to 3,900 pounds each. Burning period is 15 seconds. Said to achieve a 
maximum velocity of approximately Mach 1.3. 

M-100.—Air-to-ground trial missile for testing massive forms in Mach range 
of 0.9 to 1.3. Rocket propulsion mechanism for solids with a performance of 
3,400 pounds thrust. Weight of the mechanism 286 pounds, powder 154 pounds. 
Total weight 990 pounds. Takeoff takes place from a carrier plane at a high 
altitude. Various versions with rectangular and delta wings of steel have been 
tested. Developed at Podberesje. 

M-103.—Two-section long-range rocket. Development begun at Lehesten in 
Eastern Germany, later continued at Moscow-Chimki. So-called 120-ton rocket. 


7 Russia’s missile arsenal, American Aviation, October 25, 1954: 37. 
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First section, with takeoff weight of about 48 to 68 tons, was provided with a 
propulsion mechanism furnishing an initial thrust of 120 tons. It is an improve- 
ment of the A-9 rocket from Peenemunde. Second section of the rocket weighs 
about 20 tons and has a thrust of 35 tons (6 tons more than the A-4 from 
which it was developed and 10 tons more thrust performance). Computed 
range of this two-section rocket is 1,850 miles. 

Missile similar to Matador.—Purportedly tested in Arctic in February 1954. 
Firing range of first test—700 miles. Range is to be extended to 1,500 miles. 
Unconfirmed. 

Improved A-4 (V-—2).—Already known missile (takeoff weight 30,000 pounds), 
maximum range 200 miles, has been improved and found with certainty in the 
armament of the rocket force units. 

Long-range missile—Height about 65 feet, diameter 11 feet. Almost same as 
V-2, with a range said to be 3,400 miles. Probably identical with the M—103 
(or A-10 with a range of 3,500 miles). 

Winged rocket (improved A-9).—First models had a range of 400 miles, later 
purportedly 530 miles. The A-9 had a planned rangeof 300 miles. 

Submarine rocket.—Soviet model with a range of about 140 miles. Said to be 
launched at the depths as much as 295 feet. 

Gvai rocket.—Designer is Ivan Gvai, assistant to inventor of Katyusha salvo 
guns. Work being done on several versions. 

Molotov rocket——Guided missile for use from surface ships. Unconfirmed. 

Polytechnical Institute Tomsk.—Postal rocket mentioned in an official Soviet 
report. First tests at Tomsk in 1952. 

RS-82.—Air-to-ground rocket with a caliber of 82 millimeters, length 2 feet, 
maximum velocity of 780 miles per hour, explosive charge 13.4 ounces. 

25-kilogram rockets.—Antitank rockets for planes. Maximum velocity 550 
miles per hour. Piercing effect of 6.7-inches.on tanks. Being used since 1943. 

Improved R4/M.—German plane-board R4/M rocket, improved. Observed on 
MIG-15 turbofighters. Caliber about 55 millimeters, explosive charge 15.8 
ounces. 

Air-barrage rocket—Developed from rocket using solids in use since 19438. 
One purpose to shoot wire into air as defense against airplanes. Improved as 
a multipurpose missile. Range 35 to 40 miles. ‘Thrust performance 17,000 
pounds. For both surface-to-surface and surface-to-air use. Unguided. 

Katyusha (Stalin’s organ) —Salvo gun of World War II. Several types known. 
Standard has 42 missiles weighing 17.6 pounds each. Rocket missiles have range 
of about 3 miles. Other types had missiles weighing 30 pounds with range of 
6 miles. 

C-2 Waterfali.—Surface-to-air antiaircraft rocket which can be guided. Small 
rocket developed from the A-4 (V-2). Rocket using liquid fuel (sulfuric acid 
and vinylisobutyl ether), thrust 17,000 pounds, altitude reached 30,000 to 50,000 
feet. Takeoff weight 7,500 to 7,800 pounds including 150 pounds nitrogen, 3,300 
pounds sage, and 990 pounds of visol. Horizontal range of up to 20 miles, 
maximum velocity 1,200 miles per hour, Total length 19.6 feet, diameter 27.5 
inches. 

Taifun electro.—Unguided antiaircraft rocket with liquid-fuel rocket. Con- 
struction similar to British “Z-gun,” slender form with four small stabilization 
surfaces at the end. Total length 6 feet,.dianieter 3.9 inches. Takeoff weight, 
110 pounds, of which 44 pounds is cell, 22 pounds is fuel (sage, SV-Stoff—code 
for an oxidizer containing 98 percent nitric acid and visol), and 44 pounds is 
warhead. Initial thrust 2,200 pounds, which drops to 1,320 pounds after 3 
seconds. Maximum velocity 2,700 miles per hour, maximum altitude 50,000 
feet, horizontal range 7.5 miles. 

(One of the above two missiles also used on warships of the Soviet Navy.) 

Rheinmetall-Borsig A. G. “Rheintochter’.—Two-section antiaircraft rocket. 
Length 19.8 feet, span 6 feet. Maximum velocity 310 miles per hour. Tests with 
improved models were made on the testing site near Tomsk. 

Tactical rocket missile-——Multiple-purpose missile for surface-to-surface and 


surface-to-air use. Range 35 to 40 miles, thrust 17,000 pounds. New Soviet 
model. 
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Henschel Hs-117 “Butterfly”. —Guided antiaircraft rocket with two solid fuel 
auxiliary rockets dropped out of a frame after a vertical takeoff. Propulsion 
(a@) BMW-109-558, dry weight 185 pounds, with fuel 340 pounds, diameter 14 
inches, length 106 inches; fuel sage (SV Stoff) 128 pounds, and Tonka (code for 
several types of hypergole rocket propellants) 26.5 pounds; thrust 840 pounds, 
burning period with full thrust 35 seconds. (b) Walter HWK-—109—729, dry 
weight 143 pounds. Fuel 320 pounds, including 150 pounds H.SO, and 25 
pounds gasoline (B-Stoff—code for different types of rocket propellants, usually 
hydrazinhydrate). Thrust 810 pounds. Two dropable auxiliary rockets of the 
Schmidding 109-553 type. Span 6.6 feet, wing area 12 square feet, length of 
hull 12 to 13 feet. Takeoff weight up to 1,000 pounds. Maximum velocity 700 
miles per hour. Range 20 miles with a 50-pound warhead, and correspondingly 
less with a 90-pound warhead. 

Ramjet missile—Guided antiaircraft rocket with ramjet propulsion and 
auxiliary rockets for takeoff. “Kranich” guiding system by Professor Wagner. 
Construction similar to the Hs—117. 
















































































A little over a year later, in December 1955, the periodical Aero 
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Digest charted Soviet missile progress: 






















SYMBOLS ——> 
Interceptor LK 
Jet 
Model LPR 
Type 
Antiaircraft MOD 
Nitric acid-amine MST 
propellant P 
Altitude PJ 
Aircraft rockets R 
Armaments RATO 
Anti-tank 
Auxiliary power RJ 
Booster S 
Composite SP 
Diameter SPB 
Double base 
Endurance SPR 
Ground-to-air 
Ground-to-ground SST 
Hydrogen peroxide ST 
propellant SU 
Total impulse T 
(Ib sec) TJ 
Length TST 








MISSILES IN FOREIGN COUNTRIES 


Liquid oxygen- 
kerosene propellant 
Liquid propellant 
rocket 

Modified 
Multi-stage 
Payload 

Pulsejet 

Range 

Rocket assisted 
takeoff 

Ramjet 

Span 

Speed 

Solid propellant 
booster 

Solid propellant 
rocket 
Single stage 
Stage 
Sustainer 
Thrust 
Turbojet 
Two stage 
Total weight 
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The Soviet Missile Picture 


INITIAL STAGE | PRESENT DEVELOPMENTS 
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In February 1957, the magazine of world astronautics, Missiles and 
Rockets, devoted its issue to Soviet missiles and astronautics behind 
the Iron Curtain. In an article on Russia’s Guided Missile Program, 
the editors evaluated Soviet progress: 


The Soviet Union’s arsenal is today bristling with missiles, and many of them 
are in just as an advanced stage of development as their United States counter- 
parts. In all phases of missile activity the Russians are making tremendous 
headway and at the present time have a formidable array of guided weapons 
in operational status. Of particular significance is the crash program on 
ICBM’s. Present indications are that an ICBM will be available for operational 
use within 2 to 3 years. This is the 5,000-mile range T-—3. 

While Russia’s ICBM is being rushed through the development stage, test 
firings of an IRBM are in full swing. Several test firings of the T-2, a 2-stage 
IRBM with a range of 1,800 miles, take place each week. In operational status 
is the T—1, an MRBM with a range of 400 miles. 

+ * + a & * + 

The Soviet Navy is well supplied with missiles. The growing Russian sub- 
marine fleet (about 100 under construction and 400 to 800 in operation) could 
isolate Europe and allow most of the United States and Canada to be hit with 
existing ballistic rockets. In addition, vigorous development of cruise weapons 
has taken place (table 3). Another naval weapon under construction in the 


Soviet Union is the Comet underwater-launched ballistic missile (table 4) which 
is likely to have a range of 500 to 700 miles. 
* * * * * * * 

The Russians, in fact, are capable of towing huge ballistic rockets 50 feet high 
in submersible containers to areas hundreds of miles off our coasts. The con- 
tainers are about 115 feet long with a volume of 14,000 cubic feet. From 
different locations their missiles could be launched simultaneously against tar- 
gets on the mainlands. With a range of 1,500 miles or less, the Red missiles 
literally could be used against any significant target on the American continent. 

Furthermore, this potentiality exists today; the Russians do not necessarily 
have to wait for completion of their ICBM’s to obtain the equivalent fire- 


power. * * *” 

The following four tables and map of the U.S. S. R., containing the 
latest published information on Soviet rocket and missile development 
are reprinted by permission of Missiles and Rockets, the magazine o 
world astronautics : * 


7 Russia’s Guided Missile Program, by the editors of Missiles and Rockets, vol. 2, 
February 1957, pp. 33, 34. 


73 Ibid., pp. 36, 37, 40-41. 
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TABLE II.—Basic data on Russian research missiles and flight test vehicles * 


T-8 








Diameter_......-- 



















1 Thrust____- -pow a. bans cin siete eed hgh exten Sone anal We ee a 1,000-2,000. 
Maximum altitude. _feet__ re MIE cod iripaetiasinn Seanbia ae ae ha ob itloece del 25,000. 
{ oasis sconces. Solid: booster; pepe: Solid or liquid booster; Solid propellant; barrage 
| sustainer; guided; acid-amine * sustainer; flak. 
speed, over Mach 1. modified ““Wasserfall,” 
| weight 3-4 tons; 
{ | guided. 
1 








\ Ob: Obsolete. 

| O: Operational. 

f D: Development. 
T: Test. 

P: Production. 


} 1 Key to abbreviations: 


TABLE III.—Russian research and ens test vehicles * 












Model J-1 J-2 J-3 














Powerplaitts-23:......... | Pebleget.c-.k....5 .---| Turbejet..-..---- .....| Turbojet or ramjet. 

Speed__ eee le ae lll Ee fF UC 

Range (miles) _- ..| 300 ca Casein Meee oe nda ----..-..-.| 1,500 to 1,800. 

Status _ -__- Ee® socel Fe Ob. iabedonemane ia : P; 

A el iit nea Modified ‘V-1 1; subma- | Ground or submarine Ground or submarine 
rine or ramp launch; launch. launch. 


target use. 
1 Key to abbreviations: 
P: Production. 
Ob: Obsolete. 
O: Operational. 
Q: Qualification testing. 


TABLE IV.—Russian intermediate- we missiles and upper-air vehicles 




























Length | Diam- | Range 
Model Type (feet) eter (miles) Status Notes 
(inches) 
| 
Missiles. T-5.. Bas és | .-|.-------]--------.| P, O..]| Artillery and antitank, compos- 
ite solid propellant rocket. 
ME | Ge | 1.52 3. 35 1-2 | P, O__| Recoilless, gun-launched rocket 
| for antitank use. May be ob- 
| | solete: large numbers in satel- 
i lite nations and Middle East. 
i T-6_- . ibea< ; | 5.2 3-5 | P, O_.| Artillery barrage rocket, projec- 
tor launched. 
| Comet 1__.| SS_- sce 90-100 | P, Q_.} Submarine-launched (undersea) 
solid propellant roeket. 
Comet 2 8S__. ‘ 500-700 | P, D_- Do. 
M-100A...| GAR | 6-8 6-10 5 | P, Q._| Guided air-to-air missile, solid 
| | | propellant rocket. 
Research...) T-3A | Satellite... |_......_] J cach eee 3 to 4 stages, 1-ton payload, pole- 
to pole orbit, 125 to 1,000 miles, 
| may use T-2 or T-3 hardware. 
POL-1..-.| |} 10-15 10 | on T_....| Mach 4 test vehicle, 2 stages. 
| | Stage 1: cluster of 4 solid pro- 





pellant rockets, stage 2;M- 

100A type. 

20-25 25 | ; a. Single stage rocket similar to 

T-7A. Geophysical studies 

| | from 50 to 100 miles. 4 tri- 
angular aft fins, short-nose 

| } cone, payload 50 to 100 pounds. 


| POL-2 























1 Key to abbreviations: 
BR: Ballistic rocket: 
G: Gun. 
SS: Surface-to-surface. 
GAR: Guided aircraft rocket. 
P: Production. 
O: Operational. 
Q: Qualification testing. 
D: Development. 
T: Testing. 
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IIL. Iypuications 


The development of rockets and missiles by an increasing number 
of countries is one of the factors in the problem of averting war and 
preserving world peace. The new elements that have been added to 
the weapons of warfare, rendering the problem of control more acute, 
are the combination of nuclear warheads with missiles which have 
increased in speed and range, and the advances of electronics which 
make it possible to guide missiles to targets with increasing degrees 
of accuracy. Problems are being created which have implications 


for the pattern of future warfare, United States foreign policy, and 
defense appropriations. 


1. Implications for future warfare 

Rockets and missiles have been available for centuries, having been 
used by the Chinese against the Tartars in 1200 A. D. The British 
used rockets in the War of 1812, and down through the years to 
1900 this weapon was employed as artillery in many military engage- 
ments. Rockets were replaced by long-range guns because they 
lacked accuracy. The work of the Germans prior to and during 
World War II overcame this handicap to some extent, at least suf- 
ficiently to inflict great damage to England in the attacks made from 
the continent with conventional warheads. Even the rockets that 
were fired toward the end of the war could be used now to wipe out 
densely populated and industrial areas if they were equipped with 
nuclear warheads. 

Since that time, phenomenal advances have been made in guidance 
systems so that missiles can be directced toward their targets either 
by built-in devices or by outside radio beams. Surface-to-air and 
air-to-air missiles have been developed as a defense against invadin 
aircraft; air-to-surface and surface-to-surface missiles can bob 
stationary or moving targets with conventional or nuclear warheads. 
Missiles are being produced to meet various military requirements, 
but the significance of this development is not just a matter of sup- 
planting ‘and outmoding weapons that were modern only yester- 
day; it is not merely that antiaircraft missiles can be more effective 
than artillery; that missiles will compete with interceptor fighters; 
that pilotless planes will supplement fighter-bombers; the revolu- 
tion in methods of warfare is coming about because new ways of de- 
livering nuclear bombs will speed up the tempo of war, emphasize 
the advantages of the surprise attack, increase the difficulty of de- 
fense, and raise destruction to the point of annihilation. 

The dimensions of the problem that seemed grave enough when 
manned bombers could deliver the first atomic bombs in 1945, have 
burst their bounds with the prospect of an intercontinental ballistic 
missile that can travel 5,000 miles in 30 minutes, carrying a hydrogen 
Lomb capable of demolishing acity. It isthe prospect of this weapon, 
as well as the intermediate range missile of 1,500 miles or oa that 
complicates the control of forces that make for peace or w 

Granted that guided missiles like other weapons have Hiititikions 
as well as capabilities, a tally of the score still leaves us facing an 
offensive threat in which destruction has been raised to its zenith. It 
is important to evaluate the limitations as well as the capabilities 
of missiles for military operations because such an analysis yields facts 








44 GUIDED MISSILES IN FOREIGN COUNTRIES 


that are bound to affect political decisions with regard to their use 
in war. It is possible to make such an ev valuation even though 
ICBM’s and IRBM’s are still in the making; research and dev elop- 
ment programs have revealed what can and what cannot be expected, 
and it is only natural that science should try to overcome any disad- 
vantages that can be foreseen. 

The capabilities of missiles include greater speed, longer range, 
and higher altitude than has hitherto been attained in we: ipons. They 

ean operate in any weather around the clock from bases that are less 

walnorable than airfields, and they can be maintained in readiness 
for a longer time than aircraft. Such missiles, carrying nuclear war- 
heads, can be launched rapidly on a great scale, and they may be de- 
veloped to hit long-range bombers. Although missiles can be used 
in different types of military operations, it is the use of ICBM’s and 
IRBM’s that poses the greatest problems. Their very existence may 
be used politically to blackmail and thus affect the foreign and inter- 
nal policies of nations which do not possess missiles or an adequate 
defense against them. 

In spite > of their advant: ages, missiles have certain limitations which 
mean that they are not an all-purpose weapon capable of displacing 
other methods of warfare. Long-range guided or semiguided missiles 
have a “circular error probability” (C EP) and cannot be depended 
upon to hit a target as accurately as a manned bomber at the present 
time. Accuracy “depends upon effective reconnaissance and setting 
up exact coordinates at the point of firi ing and the target. The degree 
to which these coordinates can be precise depends upon accurate maps 
which reveal the bounds of military targets. Not only must these 
maps be accurate in detail, but places on them must be known distances 
from locations in the launching territory. All such information must 
be available before the missile is fired, for once it has left the launch- 
ing ramp, it is not as flexible as a piloted plane, and a small error in 
calculating the coordinates can result in complete failure to accom- 
plish the mission. Unlike a piloted plane, the missile does not have a 
second chance, nor can it distinguish friend from foe. In fact, one 
of the scientific problems involved in devising a defense against mis- 
siles is the difficulty of producing an antimissile missile that can de- 
termine the difference between the enemy missile and the trail of 
ionized gas left in its wake. 

Confusion in guiding the missile may result when many planes 
are flying, and the situation can be very difficult for fighter pilots 
trying to operate in the same area. Missiles may be intercepted by 
enemy radio waves, and they can be prematurely detonated or de- 
flected from their targets by electronic mechanisms using the beams 
from proximity fuses. Prevention of enemy jamming is another one 
of the scientific problems requiring research and development. Mis- 
siles also create logistical problems as the basic facilities needed for 
their launching must be transported and installed at fixed sites as well 
2s provision made for mobile ramps. 

tesearch and development of missiles is a fast-moving field; even 
so it takes time to solve scientific and engineering problems of achiev- 
ing greater accuracy, ascertaining the best materials, using effective 
fuels, and producing electronic controls. Some missile problems are 
similar to those in medicine; all the money in the world will not bring 
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the answers to questions whose solution requires imagination, time, 
and testing. Nevertheless, it is apparent that over a 10-year period 
more and more of the scientific and technical problems involved in 
producing effectively guided missiles are yielding to solution. Until 
quite recently there was said to be no defense against guided missiles, 
but some experts in the field have now testified that they confidently 
expect to develop an antimissile missile.” 

Four groups are at work in the United States on this problem, and 
the one at Convair which is producing an ICBM, the Atlas, is working 
also on a technical defense against this weapon. Although it is con- 
sidered theoretically possible. to produce an anti-ICBM missile, diffi- 
cult problems are involved in devising a system for early warning. 
Obviously, the amount of time between the warning and a defense 
reaction would be exceedingly short. Even so, more time will be 
allowed by an ICBM than by an IRBM which will be in the air for a 
shorter period. It is still considered doubtful that an antimissile 
missile could be developed for use against the World War II type of 
\V-2 because it was airborne for less than 5 minutes. 

Thus, with the surface to surface missile, as with the aircraft, defense without 
depth would seem to be virtually impossible.” 

This situation gives some idea of England’s extreme vulnerability to 
rocket and missile attack. 

If great numbers of long and intermediate range missiles with 
nuclear warheads were fired in a surprise attack, and particularly with 
the objective of covering a large area with radioactive fallout, the 
defense would have to be almost perfect to prevent the devastation 
of towns and cities. Because perfection is almost unattainable, it 
appears that the offense is likely to be stronger than the defense for 
an uncalculated time. 

We must assume, of course, that the enemy can also develop anti- 
missile missiles to the extent that they are possible, and this prob- 
ability has grave implications for the composition of the Air Force: 
at what date would it be feasible to substitute guided missiles for 
manned bombers that cannot be expected to reach their targets; and 
to what extent can missiles be made as accurate as bombers in hitting 
specific targets? In other words, to what degree, and by what time, 
can guided missiles be expected to achieve the mission which the Stra- 
tegic Air Command is now prepared to fulfill with piloted aircraft? 
At present, the concensus of opinion is that military preparedness 
requires both weapons; the ICBM and IRBM could be used against 
large immovable targets where coordinates at launching and delivery 
points can be accurately determined; piloted aircraft could be used 
against pinpoint or small moving tar ‘gets where the pilot’s judgment 
at the time of action and the maneuverability of the plane are essen- 
tial to success. 

Military strategy is less likely to be affected by the advent of guided 
missiles than tactics. The national policy of the United States, and the 
policy upon which our Western alliance is built, would still emphasize 
deterrent military strength; the main objective would remain the 
prevention of war, but if one were started by an enemy, we would have 


. Study of Airpovw er, op. cit., DP. 272 589 713, 


. 588, ‘ 
- 7 Anti-Missile Missile May Not Be a Myth. *rateravia, vol. 11, October 1956; 
779-780. 
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the capability for massive retaliation as well as defensive strength 
designed to insure our survival. The price in mutual devastation 
could be even higher with ICBM’s and IRBM’s than with hydrogen 
bombs delivered by bombers. The essential change is in the vehicle for 
delivery of a nuclear bomb, a change from fast high-altitude bombers 
to guided missiles that are even “faster, higher, and hotter.” All the 
analyses that were made of the strategic implications stemming from 
the combination of nuclear bombs with long-range bombers are still 
valid as applied to warfare with guided missiles. These analyses 
stress the fact that if both the United States and the U.S. S. R. possess 
the means of delivering hydrogen bombs on each other, the result will 
be a stalemate—a balance of power based upon fear of the awful con- 
sequences of a total thermonuclear war. If the stalemate were actually 
broken by a such a war, then the methods of warfare—whether 
manned bombers or guided missiles are used—could not bear a rela- 
tionship to any tenable political objective; the result would be mutual 
suicide. 

It is at this point that the idea of graduated deterrence is usually 
discussed in an effort to concoct some way of limiting what might 
otherwise be a global war. This idea is concerned with the graduated 
use of force and its limitation to military targets such as battlefields, 
airfields, and warmaking production plants. This strategic idea is 
put forward not as a substitute for massive retaliation, but rather 
as a complementary plan inasmuch as it is also part of the deterrent 
idea but held to be more closely related to tenable political objectives. 
It is often advocated by those who think military policy should be 
based upon both the doctrine and the capability to use force in a 
graduated manner, and thus cut down the destruction of warfare. 

When this idea is examined in the light of the capabilities and limi- 
tations of ICBM’s and IRBM’s, it becomes apparent at once that the 
circular error probability of the long-range ballistic missiles is such 
that no guarantee could be given that they would hit only specific mili- 
tary targets rather than nearby cities. Graduated deterrence, aside 
from depending upon nations honoring an agreement, would also have 
to depend upon manned bombers striking only military targets. Once 
ICBM’s and IRBM’s become operational and plentiful, their capa- 
bilities for area destruction and any limitations in accuracy would have 
to be taken into account by political as well as military planning which 
seeks to relate means and ends. It should be pointed out that as far as 
general military capabilities are concerned, nuclear firepower has been 
graduated down from the original “city buster” to a “whole family 
of atomic weapons” of varied sizes for different types of operations. 

There is one element that could change the strategy that now relies 
upon deterrence and the capacity for retaliation. If an enemy of the 
United States were substantially ahead in achieving operational 
ICBM’s and IRBM’s, the weapons could be used for blackmail, par- 
ticularly if this happened before antimissile missiles were developed 
and perfected. The United States is deterred from starting a war by 
the national psychology of the people, their democratic institutions, 
the objective of settling international disputes through the United 
Nations, or by other peaceful means; it is not necessary for an enemy 
to have superior military force to deter the United States from going 
to war. When the United States had a monopoly of the atomic bomb, 
it was international control, not aggression, that was sought. But if 








GUIDED MISSILES IN FOREIGN COUNTRIES 47 


the United States should lose its superior military position, there would 
no longer be a deterrent force in the sense that a powerful enemy would 
have much to fear. It is for this reason that the guided-missile pro- 
gram in the United States is being given top priority. 

The effect of missiles on tactics, that is how weapons are to be used 
in accordance with strategic plans, will be far reaching. It is not the 
purpose of this report to describe the probable effects of missiles upon 
battlefield situations. One tactical aspect of the matter, however, is 
directly related to a study concerned with rocket and missile progress 
in foreign countries. This is the effect of ICBM’s and IRBM’s on 
airbases, and any reactions this may have upon the military base system 
of the western alliance. 

If and when missiles with vertical takeoff launching ramps replace 
piloted aircraft, it will not be necessary to have large bases with long 
runways serviced by many men engaged in training, maintenance, and 
repair. Missile-launching sites require fewer men than an airfield 
installation, and the missiles themselves require little or no mainte- 
nance as compared to aircraft. The substitution of missile bases for 
airfields would help to solve at least two of our present eer The 
vulnerability of base installations to air attack, and the difficulty of 
obtaining a sufficient amount of land for the number of airstrips needed 
for the European defense system. Many of the NATO countries are 
naturally loathe to convert scarce agricultural land into runways; it 
is difficult to acquire the minimum acreage necessary for base installa- 
tions, much less provide enough to reduce vulnerability by the dis- 
persal of planes down to squadron level, a reduction that is considered 
a necessity for atomic warfare. The problem has multiplied since the 
German air force came into existence, and it cannot be met by doubling 
up on the bases already available—that would simply cut down on the 
number of planes which could fly in an emergency. Vertical takeoff 
weapons could be launched from small, hidden sites, and would thus be 
considered an advance over present arrangements. 

Even if a decision were made that it was psychologically and scien- 
tifically possible to replace airfields with missile installations in vari- 
ous NATO nations, the fact remains that for an indeterminate period 
of time, manned bombers will be militarily advisable. ICBMs and 
[RBM’s are not all-purpose weapons which wipe out the need for 
other methods of warfare; indeed, sole reliance upon them would pre- 
determine the pattern of hostilities and lead to the very kind of annihi- 
lating war we are seeking most to avoid. Furthermore, it is most 
unlikely that one type of weapon would replace a weapons system in 
its entirety. Ifa war had to be fought, it would probably be with 
something old and something new, and with whatever equipment was 
available to the forces-in-being when the first shot was fired. 

Nevertheless, it is interesting to speculate that, theoretically at 
least, the forced relinquishment of a base for political reasons could 
be overcome to some degree by a technological answer. 


2. Implications for United States foreign policy 

The development of rockets and missiles by foreign countries creates 
a situation which must be taken into account by those who are dealing 
with the implementation of United States foreign policy. If peace 
is to be maintained; if war is to be prevented; if armaments are to 
be controlled ; if international conflicts are to be settled by the United 
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Nations; then the relation of these objectives to the fact that the most 
advanced weapons of warfare are becoming available to an increasing 
number of nations takes on special significance. 

Both small and large nations are engaged in developing missiles; 
some are members of NATO: Canada, France, Italy, and the United 
Kingdom; some are neutral: Switzerland and Sweden; Japan seems 
to be in a separate category, being mainly concerned with missile 
research. Although Australia is not a member of NATO, her inter- 
ests in missiles must be considered akin to those of Canada and the 
United Kingdom. The Soviet Union represents the Communist bloc; 
although the satellites are not known to be producing missiles, they 
may manufacture parts for Soviet missiles, and they provide sites 
for launching r: amps in East Germany, Poland, Hungary, Rumania, 
and in the former Baltic states of Lithuania, Latvia, “and Estonia. 

This report has bee concerned with those nations actively engaged 
in the research and production of missiles, but this does not mean 
that the weapon would be solely confined to their use. The United 
States has a top-priority missile program with some plans for aiding 
our allies with advanced weapons systems, including missiles. Pre- 

sumably this program, to which the President refer red in his me ssage 

to Congress on the mutual security program (March 19, 1956) rec- 
ommending $530 million for the purpose, could include other NATO 
nations than those actively engaged in producing their own missiles. 
There is also the possibility that a neutral country, Switzerland, might 
sell its missiles to other nations. 

While missiles are of many types, ranging all the way from antitank 
to intercontinental ballistic weapons, it is important to note which 
countries probably have missiles equipped with nuclear warheads. 
They include the United States, the Soviet Union, the United King- 
dom, Australia, and Canada. The commonwealth endeavor, which 
was admitted by the British Minister of Defense to be 3 years behind 
that of the United States, represents a joint effort of the United King- 
dom and Australia; presumably Canada could obtain nuclear missiles 
for defense from the United Kingdom, or make arrangements with the 
United States for joint defense. The most significant fact is that both 
the United States and the Soviet Union have top-priority programs 
for the production of long-range missiles. 

The possession of nuclear missiles by a few countries does not con- 
stitute the whole problem. Those with only conventional missiles can 
also be dangerous in terms of war and peace. We have seen that the 
German V-2 rocket caused great destruction to England and that there 
is still no known defense against this weapon because of the short time 
it flies through the air. Such a rocket, or one that has since been im- 
proved in design, could be used either as a weapon or a blackmail threat 
by one small country against another. If this happened in a strategic 
area, the ensuing trou ble could engulf the great powers. To be sure, 
some of the countries that have developed conventional missiles have 
been primarily concerned with antiaircraft defense. This is partic- 
ularly true of Switzerland and Sweden. But the missile can be a 

-apon for offense as well as defense and both possibilities should be 
calculated. 

Germany is inhibited by treaty provisions from producing certain 
types of advanced weapons for which there are outstanding scientific 
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capabilities. This is particularly true of guided missiles. If Western 
Germany’s neighboring allies are provided with this weapon as part of 
the defense system of Western Europe, it is possible that some future 
move might be made to modify the treaty prohibitions and permit 
German missile production. 

Some nations which now possess only conventional missiles have the 
capability of developing nuclear warheads, particularly France and 
Sweden. They have the scientific and technological background to 
produce nuclear energy either for military or peacetime purposes, and 
it would require only a decision and sufficient funds to accomplish 
this result. 

The question has been raised as to whether other nations, lacking 
this potential, might still be able to develop nuclear explosives from 
reactors obtained for the peacetime uses of atomic energy.” A reactor 
that generates energy for heat and light will, usually, produce nuclear 
material capable of being diverted to military uses. ‘This is mentioned 
as a possibility, but it does not follow that it is a probability; a very 
considerable investment would be required to establish facilities for 
separating plutonium from uranium fuel elements (or U-233 from 
thorium fuel elements), converting this fissionable material to weapons 
grade, and then remanufacturing the reprocessed fuel elements for the 
power reactor. An operation “of such complexity and magnitude 
should not be too difficult to police, particularly if the country in ques- 
tion had to depend upon an outside source for the initial charge of 
nuclear fuel. The present United States offers of nuclear material 
to other countries are limited in enrichment to preclude any serious 
risk of diversion to weapons manufacture. 

The problem was foreseen in the United Nations’ discussion on 
establishing the new International Atomic Energy Agency whose 
statute was accepted by 82 states on October 4, 195 56.77 

On November 18, 1956, President Eisenhower issued a White House 
statement defining the— 
terms and conditions on which nuclear fuel will be available under agreements 
for cooperation * * *. One of the steps I have approved is an offer to purchase 
at specified prices plutonium and uranium 233 produced in reactors abroad that 
are fueled with material furnished under our agreements for cooperation. The 
materials so acquired by the United States will be used solely for peaceful 
purpost a 

In the accompanying information furnished by the Chairman of the 
United States Atomic Energy Commission, Lewis L. Strauss, there is 
a section on Safeguards and Controls: 

All agreements for cooperation contain appropriate safeguards and controls 
against diversion of special nuclear material to other than peaceful purposes 
and contain all of the guarantees required by section 123 of the Atomic Pnergy 
Act of 1954. 

Section 123 of this act covers cooperation with other nations: 


(3) a guaranty by the cooperating party that any material to be trans- 
ferred pursuant to such agreement will not be used for atomic weapons, or 





7% Control and Reduction of Armaments. Hearings before a subcommittee of the Com- 
mittee on Foreign Relations, U. S. Senate, 85th Cong., 1st sess.. pursuant to S. Res, 93, 
S. Res, 185, and S. Res. 286, 84th Cong., pt. IIT, January 9-10, 1957, pp. 1056-1060. 
7782 states accept statute to form world atom unit. New York Times, October 5, 1956, 
if (The statute was open for signature from October 26, 1956, to January 24, 1957, 
and was sirned by the United States and 79 other nations.) 

7% The White House, statement by the President, November 18, 1956, mimeo. 9 pp. 
U. S. prods Soviet on guarding atom against misuse, New York Times, October 7, 1956, 

35L. 
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for research on or development of atomic weapons, or for any other mili- 
tary purpose. 

When President Eisenhower sent his message to the Senate on March 
22, 1957, asking for ratification of the statute for the International 
Atomic Energy Agency in order to promote the peacetime uses of 
ae power, he emphasized the safeguards which would be 
applied— 


To achieve the confidence essential to cooperation among members of the Inter- 
national Atomic Energy Agency, great care has been exercised to insure that 
fissionable material will be safeguarded to prevent its diversion to any military 
purpose. A comprehensive safeguard system is provided by the statute. This 
will apply to all aspects of the agency’s activity involving nuclear materials. 
A key part of this system is a plan of thorough international inspection. The 
United States will provide fissionable materials for agency projects only as this 
safeguard system is put into effect. Iam satisfied that the security of the United 
States will not be endangered by materials made available to or through this 
agency. I should add that the United States is under no obligation to disclose 
secret information to this agency.” 

The necessity for safeguards and inspection to prevent the diver- 
sion of nuclear energy to military purposes is a condition that applies 
to all weapons and not solely to missiles. It is significant to discuss 
safeguards in connection with missiles, however, because they repre- 
sent the beginning stages of a special problem in control of arma- 
ments. The race for nuclear missiles as the ultimate weapon, involy- 
ing the testing of bombs and the amount of radioactive fallout, has 
implications for the United Nations disarmament proposals. If a 
satisfactory inspection system can be worked out in any area, there is 
hope that it might be expanded to include other military capabilities 
that could threaten the peace of the world. The problem to be met is 
not merely that the great powers will have rockets and missiles but 
that, as time goes on, many countries can be expected to have this 
advanced method of delivering explosives. Furthermore, as already 
noted, great damage can be done by rockets with conventional war- 
heads over which there is at present no international control. 

The missile race has political and military implications which 
are bound to affect the foreign policy of all nations concerned, par- 
ticularly the military base system of the western alliance. This situ- 
ation has been analyzed by the Interavia Study Group according to 
five hypotheses.*° 

The first hypothesis: 

“Supposing that Russia is the first to perfect a missile with 
atomic or thermonuclear warhead, a range of 1,200 or 1,500 miles 
and adequate precision of aim, over this range, allowing for the 
radius of destruction of the explosive carried.” 

In this event, not only Europe would be threatened by Soviet mis- 
siles, but also non-Communist Asia if the Russians permitted their 
use by Communist China. All airbases of the western nations, except 
those located in the United States, would be vulnerable to such a 
missile attack, and the serious nature of this situation is evident from 
the fact that a high percentage of the planes in the Strategic Air 
Command have a range which makes them dependent upon bases 
around the periphery of the Communist nations or upon being re- 


7 Text of the President’s atomic message. New York Times, March 23. 1957. 8L. 
8 The Intercontinental Ballistic Missile Will Change Tactics But Not Strategy. By 
Interavia Study Group, Interavia, vol. 11, June 1956, pp. 408-412. 
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fueled while in flight. The Soviet Union would have an important 
but not decisive military capability; even though they might destroy 
advanced western bases, the Strategic Air Command could operate 
from the United States and the Navy could perform its strategic mis- 
sion from carriers. The political consequence of the hypothesis, 
however, could be even more severe: threatened nations might feel 
there was no use in trying to build a defense against a downpour of 
missiles; if they were fired rapidly, many woul pet through despite 
radar warning nets, fighter planes, and the kind of surface-to-air mis- 
siles that are now available. Such a threat might tend to promote 
the growth of neutralism and thus affect military plans based upon 
strong and loyal alliances. 

The second hypothesis: 

ie this case the Western bloc is assumed to have gained the 
é ai 

If the United States develops IRBM’s with nuclear warheads and 
a dependable degree of accuracy, it would be in a position to attack 
the most vulnerable targets in the U. S. S. R. and China; provided, 
of course, that the base structure holds firm. Whereas the Soviet 
Union could not knock out the SAC retaliatory capability with inter- 
mediate range missiles, the reverse would be true if the United States 
had them. The United States has a defensive military policy and 
will not use its weapons unless an aggressor starts a war, but a decisive 
lead in the IRBM field would tend to strengthen western diplomacy. 

If a situation developed that conformed to either the first or the 
second hypothesis, one nation or the other would gain or lose various 
military advantages, but neither would be in such a strong position 
as to change the balance of power. 

The third hypothesis: 

“Assuming the Soviet Union succeeeded, before the United 
States in developing, testing and producing a substantial number 
of intercontinental missiles with atomic warheads.” 

The Soviet Union would then have an offensive force which could 
attack any target in the world. Even so, the United States would 
still have a strong force of manned bombers in SAC and the Navy, 
sufficient perhaps to deter aggression because the enemy could not 
be sure of destroying all United States strength at the outset of a 
war. The balance of military force would be similar to that which 
exists today. 

The fourth hypothesis : 

“Tf the United States were the first to prepare a stock of 
ICBM’s, the instruments of a policy of deterrence would be 
strengthened.” 

It would no longer be necessary to depend so much upon bases out- 
side United States territory. Otherwise, the situation would be simi- 
Jar to that which existed from 1946-50 when the United States had a 
monopoly of the atomic bomb; the weapon had its chief use when it 
was not used, i. e., when it was a deterrent rather than a destructive 
explosion. Even with the ICBM, the western nations would prob- 
ably find it desirable to maintain deterrent forces near the periphery 
of the Communist bloc. 


Paradoxically perhaps, it is more important from the political than from 
the miltary point of view for the United States to win the race for the inter- 
continental missile. Or rather, the West faces the following alternatives: if 
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it is not the first to possess these weapons it is more vulnerable to the threat 
of force. But even if it possesses them it cannot use them, so that even the 
political power it might derive from them is weakened.” 

The fifth hypothesis: 

“Development of an almost 100 percent effective antimissile.” 

If such a scientific breakthrough occurred, it would change the esti- 
mated consequenses of the first four hypotheses. An aggressor would 
no longer fear retaliation because invading forces of planes or mis- 
siles could be destroyed before reaching their targets. 

Then, and then only, not the absolute weapon, but the absolute weapons system 


would have been found. The first side to possess it would have a lever not just 
capable of lifting the world but of imposing its laws upon it.” 


An analysis of the line of reasoning followed by the Interavia Study 
Group reveals that in both the first and second hypotheses an assump- 
tion has been made which affects the conclusions, namely, that the 
IRBM would be fired from land bases. If IRBM’s could be launched 
only from the land, the conclusions would still be valid—that the Soviet 
Union could not knock out SAC retaliatory capability with inter- 
mediate range missiles, whereas the United States could hit targets 
within the Communist bloc. It has recently been brought out by Under 
Secretary of the Navy Gates, however, that ships for launching 


[RBM’s are now being developed. In a speech delivered on November 
16, 1956, Secretary Gates said: 


The difficulties of handling modern weapons at sea are heing overcome. They 
are not as complicated as resolving the political problems of maintaining bases 
in foreign territories or as fraught with the dangers which come from relying on 
striking power primarily launched from within our own land boundaries. 

oa * a ne * BS 


A warhead on a guided missile launched from an atomic powered submarine or 
missile ship can have 50 times the power of the bomb of Hiroshima * * *. 
x x * * * * Ba 
In establishing the ballistic missile programs of the three services, the Depart- 
ment of Defense has implemented a policy which recognizes that a sea-launched 
intermediate range ballistic missile is a necessity. The fleet ballistic missile will 
complement the ICBM, when developed, because of greater accuracy and greater 
flexibility. * * * The target coverage of the sea-launched IRBM can be identical 
with that of the land-launched ICBM. It will complement SAC. [Emphasis sup- 
plied. ] 
* 3s * ok * Ba a 
To appreciate the potential inherent in this, two geographical facts are 
significant. First, an aircraft or missile with a range of 1,700 miles can be 
launched from a selected point at sea and reach any land target on earth. Second, 
the industrial support for more than one-half of the population of the world, 
together with these people, is within 50 miles of the sea.™ 


This is an interesting example of the manner in which a technologi- 
eal advance can affect and alter military planning and political think- 
ing. A sea-launched IRBM has implications for land bases as well 
as for estimates of an enemy’s capability of carrying ona war. If the 
Soviet Union, with its present naval strength of 400 and more sub- 
marines, should develop nuclear submarines equipped with IRBM mis- 
siles. the United States would be just as vulnerable as if Russian 
ICBM’s were stockpiled and operational. It is estimated that the 


‘ Thid., p. 412. 
s2 2 ibid. 
Address by Hon. Thomas S. Gates, Jr., Under Secretary of the Navy, at the 64th annual 
jaioe of the Society of Naval Architects and Marine Engineers, New York City, Novem- 
ber 16, 1956, 9 pp., mimeographed. 
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Soviet Union already has some capability of launching missiles from 
submarines not too distant from coastal lines. 

Whether defense or retaliatory capability is considered, the develop- 
ment of all types of missiles, and even their eventual substitution 
for some percentage of the manned bomber force, would seem to 
emphasize the desirability of retaining the military base structure 
of the Western Alliance as long as possible. Bases represent one way 
in which the Western nations present a united front to the Commun- 
ist bloc. Withdrawal from bases, whether they are in the form of 
long runways for bombers or consist of the less easily recognized 
missile ramps, would leave the nations of Western Europe an easy 
prey to blackmail from a country that has already developed rockets 
and missiles with nucles ar warheads. 

One last point may be made in analyzing the implications for for- 
eign policy of guided missiles. They are extremely expensive 
weapons, and yet “they do not solve, nor can they be used in, many 
international situations which threaten to disrupt the peace. They 
cannot be used as a tool for fashioning compatible relations in 
trouble spots such as those of the recent past and present: Cyprus, 
Algeria, Poland, Hungary, and the Suez Canal. Guided missiles, 
are, however, part of the deterrent strategy which seeks to prevent 
war. 

}. Implications for United States defense appropriations 

Guided and ballistic missile developments abroad have already af- 
fected both the amount of money and the priority that has been given 
to the United States program. The special assistant to the Secretary 


of Defense for guided missiles, E. V. Murphree, has repeatedly warned 
that— 


The missile developments is going to cost a lot of money but it is and will add 
great potential to the national defense.” 

The development and operational use of missiles has been given top 
priority by the Department of Defense. Comparisons of expendi- 
tures and new obligational availability for guided missiles may be 
made over a 7-year period. oe 


Department of Defense expenditures and new obligational availability for 
guided missiles 








aos a 


New obliga- || New obliga- 
Fiscal year | Expenditures | tional avail- | Fiseal year Expenditures tional avail- 
ability 1] ability 
| 
1951... $21,000,000 |  $424,000,000 |} 1955. .- $718, 000,000 | $345, 000, 000 
1952... 149, 000, 000 468, 000,000 || 1956_......__- | 1, 168, 000, 000 938, 000, 000 
1953... 295, 000, 000 896, 000, 000 || 1957__. | ! 1, 506, 000, 000 2, 322, 000, 000 


1954. _. 504, 000, 000 | 748, 000, 000 ! 1958... . | } 2,039, 000, 000 | 2,604, 000, 000 
| 


“* Admiral Wright Sees New Missile Threat to United States Coasts From Red Sub- 
marines. Washington Post and Times Herald, March 27, 1957: A2. 

8% Guided Missiles and Chemistry. Address by EB. V. Murphree before the American 
Chemical Society, Atlantic City, N. J., September 18, 1956, 13 pages, mimeographed. 
See also Guided Missiles and Research: Address by E. V. Murphree before the Stanford 
Research Institute, San Francisco, Calif.. November 14, 1956, 14 pages, mimeographed. 
Department of Defense, Office of Public Information, Washington, D. C. 

% The statistical tables on guided missiles were compiled from Department of Defense 
tables on Military Functions: Expenditures by Major Budget Category, January 11, 1957; 
New Obligational Availability by Major Budget Category, March 11, 1957; Direct Obliga- 
tions by Budget Category, January 11, 1957. Similar statistics and an analvsis are 


contained in ‘$533 Million More for Guided Missiles,” Missiles and Rockets, February 
1957 pp. 29- -23. 





: 
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Department of the Army: Guided missiles 


New obliga- 





New obliga- 


Fiscal year Expenditures tional avail- Fiscal year Expenditures tional avail- 
ability ability 
ON acs. ein beasctsemabee ete $173, 000,000 |} 1955._......_.._-- NO Bon cca eis ‘ 
Sitésedactosuoven $46, 000, 000 253, 000, 000 || 1956............-- 333, 000, 000 |.......-- 
Ee dakhaduhaued 119, 000, 000 301, 000, 000 ISIS | 1 425, 000, 000 |..........-- . 
Se nriiaigaittoen 187, 000, 000 225, 000, 000 || 1958.............. 1 562, 000, 000 $425, 000, 00 


1 Estimated. 





Department of the Navy: Guided missiles 





New obliga- 








New obliga- 


Fiscal year Expenditures tional avail- Fiscal year Expenditures tional avail- 
ability ability 
Re eatadars oad $5, 000, 000 | $130, 000, 000 eh aaah aad $176, 000, 000 $126, 000, 000 
Le eS | 56, 000, 000 | 119, 000, 000 Peed idee natneechis 195, 000, 000 238, 000, 000 
Tank | 95, 000, 000 181, 000, 000 I a a ! 221, 000, 000 352, 000, 000 
RAS so cesen 141, 000, 000 159, 000, 000 424, 000, 000 


Weds gesssbane | 1264, 000, 000 


Department of the Air Force: Guided missiles 














| | 
| | New obliga- | New obliga- 
Fiscal year Expenditures tional avail- |} Fiscal year Expenditures tional avail- 

| ability | ability 
oo er —|-————— 
1951 ee eer $16, 000, 000 $121, 000, 000 || 1955...._._. eee $305, 000, 000 $219, 000, 000 
1952. ... wil 66, 000, 000 95, 000, 000 Hc dasa cies 3 J 641, 000, 000 700, 000, 000 
BR cad 81, 000, 000 | 414, 000, 000 || 1957__._.___-_- 1 860, 000, 000 1, 970, 000, 000 
1954 ot 176, 000, 000 | 364, 000, 000 1} 1958. ...__ ssesana| 1 1, 213, 000, 000 1, 755, 000, 000 

| | 


1 Estimated. 


' 


Department of Defense direct obligations for guided missiles 








i 
Fiscal year | Department of | Army Navy Air Force 

| Defense, total 
ani - wl s natal Talairach eel heaton emma 
1956 $1, 630, 000, 000 $439, 000, 000 $222, 000, 000 $969, 000, 000 
1957 . 3, 071, 000, 000 743, 000, 000 440, 000, 000 1, 888, 000, 000 
See . 2, 828, 000, 000 465, 000, 000 1, 690, 000, 000 


673, 000, 000 | 


Research and development for guided missiles and related equipment: Program 
and financing * 





Fiscal year Army | Navy Air Force 
ee hd oe LUCA Saad aeilkintnanmene $111, 953,992 | $95, 226, 874 $73, 279, 983 
1957 (estimated)... 91, 327, O81 


sieiaaaivce tps unin ince dita sociedad sai dina oman titan. 108, 985 
1958 (estimated) 6 


5,000 | 146, 219, 035 
0, 167, 968, 000 | 76, 412, 000 








1 Missiles and Rockets, op. cit. 


A higher cost for defense is being brought about by increased prices 
for the material and labor going into the production of military hard- 
ware; the expense of missile and nuclear-propulsion development ; and 
the cost of modernizing aircraft, ships, and other military equipment 
for the Armed Forces. These factors create a situation within the 
total defense budget wherein new weapons are competing for funds 
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with older weapons that are being modernized, and new weapons are 
competing with each other. B-52’s must be parca and adequate 
numbers of jet refueling tankers made available at the same time work 
is proceeding on an atomic airplane; the latest type aircraft must be 
produced at the same time ICBM’s are being developed with the pros- 
spect of = over some percentage of the strategic mission now 
performed by long-range bombers; new weapons vie with each other 
in the performance of the same mission, e. g., the Nike and Talos 
missiles. 

Some action has been taken by the Department of Defense to pre- 
vent increased expenditures resulting from interservice duplication 
of missiles. The Secretary of Defense appointed E. V. Murphree as a 
special assistant to study this problem, among others. On November 
26, 1956, Secretary Wilson issued a memorandum for the Armed 
Forces Policy Council on the “Clarification of Roles and Missions to 
Improve the Effectiveness of Operation of the Department of De- 
fense.” §* Although choices were m.:de between the different services 
in terms of their missions, it was not possible to make binding decisions 
on all weapons. It takes not only money but time to develop opera- 
tional missiles for particular purposes, and time is the factor over 
which we have the least control, whether it relates to the accumulation 
of tested scientific evidence which permits full-scale production of a 
prototype or whether it relates to estimates of enemy strength and 


intentions. With regard to the choice of weapons, the Secretary’s 
memorandum states: 


These choices can only be made after a careful technical review of the 
eapabilities of the various weapons under development. I refer particularly to 
weapons systems, such as the Nike and Talos, and the multiple approach (Jupi- 
ter-Thor) to developments, such as the intermediate range ballistic missile. This 
memorandum does not attempt to answer those questions which can only be 


decided after studies now in progress are completed, and should not be so 
interpreted. 


In the meantime, these competing weapons systems. will be continued with 
support from fiscal year 1957 funds until the completion of the technical evalua- 
tion referred to above. Budget support in fiscal year 1958 for the land-based 
Talos, as required, will be provided by the United States Army. Budget support 
in fiseal year 1958 for the land-based intermediate range ballistic missile pro- 
gram, as required, will be provided by the United States Air Force. 


The factor of time as it relates to estimates of enemy strength and 
intentions, is predominant in determining the rate of yearly spending, 
and it complicates the problem of allocating defense funds between the 
three services. If an indefinite period of time were available, it would 
obviously be easier from the economic: point of view to stretch out.the 
period during which we are trying to achieve certain defense goals; 
but if an estimate is made that an enemy might have operational 
ICBM’s and IRBM’s within the next 4 or 5 years, then increased 
expenditures for missiles and antimissle missiles may be expected. 
This is particularly true in view of the lead time required for pro- 
duction after defense funds are made available. This situation creates 


issues which may have to be decided before all the facts we should like 
to have are available. 


* Memorandum for members of the Armed Forces Poljcy Council. 
and Missions To Improve the Effectiveness .of Operation of the De 


The Secretary of Defense, Washington, November 26, 1956, 9 pages. 
in the New York Times, November 27, 1956: 22L. 


Clarification of Roles 
rtment of Defense. 
he text also appears 
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Some of the issues which combine military policy and appropria- 
tions are as follows: 

1. Considering the great expense of guided and ballistic missile 
development, what choice should be made between these alterna- 
tives : 

A. Should the total military budget be increased? or 

Bb. Should we retain approximately the same total defense 
budget and develop missiles at the cost of downgrading or 
losing other weapon capabilities? or 

C. Should we spread defense funds thinly over all require- 
ments, risking the attainment of an early ICBM and IRBM 
capability ¢ 

2. Do we have substantial sums now obligated for missile de- 
fense systems which may become obsolete in relation to enemy mis- 
sile capability? Are United States radar warning systems now 
adequate to detect enemy missiles launched from land or sea bases ? 

3. How shall we determine the amount of money to allocate to 
manned bombers and to ICBM-IRBM weapons! What is the 
probable period of time to be covered by these calculations; i. « 
to what extent and when will guided missiles replace piloted air- 
craft ? 

4. Will the Air Force budget for fiscal 1958 be sufficient to meet 
the requirements for support of ICBM-IRBM developments as 
well as those of manned aircraft ? 

Decisions on these and other issues will be extremely diflicult be- 
cause of the imponderables involved: uncertainty over emphasizing 
short-term or long-term military preparedness, the scope of enemy 
missile progress, and the exact nature of any future war. In spite of 
the difficulty, however, decisions will be made on appropriations, and 
the Defense Establishment will progress in readiness as funds are 
translated into military materiel and trained manpower. 


TV. GLossary 


The following definitions have been taken from the United States 
Air Force Dictionary edited by Woodford Agee Heflin, Research 
Studies Institute, Air U niversity, Washington, "TU nited St: ates Gov- 
ernment Printing Office, Air U niversity Press, 1956. 


Ballistic missile 

Spec. Any missile guided esp. in the upward part of its trajectory, but becom 
ing a free-falling body in the latter stages of its flight through the atmosphere. 

This missile contains guiding devices, such as preset mechanisms, but it is 
distinguished from a guided missile in that it becomes a free-falling body, subject 
to ballistic reactions as it descends through the atmosphere. Currently, the term 
has a strong connotation of a missile designed to travel outside, or in the outer 
reaches of, the atmosphere, before plunging toward its target. The German V—2 
is considered a ballistic missile. 
Booster 

Any device used to add power for moving something, or to provide more thrust; 
short for “booster charge,’ “booster rocket,” and “aileron booster,” “elevator 
booster,” ete. 


Booster rocket 


A rocket that increases or helps increase the speed, range, or altitude of the 
zxirplane, rocket, or other vehicle to which it is attached. 
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Guided missile 


(GM) 1. A missile (which see) that is directed to its target while in flight 
or motion, either by a preset or self-reacting device within the missile or by radio 
command outside the missile. 2. Restrictive. Such a missile without wings to 
support it. See ballistic missile, guide, v., note. 3. Used in combination, as in 
guided-missile control system, guided-missile group, guided-missile launcher, 
etc. 

Guided missiles may be air-to-air, air-to-surface, air-to-underwater, surface- 
to-air, surface-to-surface, surface-to-underwater, underwater-to-air, underwater- 
to-surface, underwater-to-underwater. 

This term in sense 1. is sometimes considered synonymous with “pilotless 
aircraft” esp. when the missile is supported by wings. The two terms, however, 
suggest two different points of view, although applied to the same object. To 
identify the terms is to identify functions, and this cannot logically be done. 
The same object may be called a “pilotless aircraft” in contexts where it is 
clearly being considered as a vehicle, but in another context where it is being 
considered as a missile, it should be called a “guided missile.” 


Missile 


(msl) 1. Any object thrown, dropped, projected, or propelled, or designed 
to be thrown, dropped, projected, or propelled, for the purpose of making it strike 
a target. 2. Specif. A guided missile. 

Often attrib., as in missile barrage, missile warhead, etc. These combinations 
are usually in sense 2, as in missile base, missile force, missile guidance, missile 
research, etc. 

A certain difficulty has been experienced by some persons in the use of “missile,” 
esp. when an object called a “missile’’ is designed with wings and looks like an 
airplane. The word, however, is properly applied, if the attention is upon the 
object as something to be sent out (Latin mittere, missum) toward a target. 


Pilotless aircraft 


1. An aircraft (sense 2), esp. an airplane, designed or adapted to control by 
or through a preset, self-reacting, or radio-controlled unit without benefit of a 
human pilot. 

2. By extension, an object otherwise called a “guided missile” in certain con- 
texts, which object is being considered as an air vehicle. 

A pilotless aircraft, like a piloted aircraft, is a vehicle or a simulated vehicle 
(as in the case of a drone or target aircraft). In sense 1, it carries, is designed 
to carry, or simulates carrying, that equipment or those materials required to 
perform its particular function—cameras for photographic reconnaissance, bombs 
for bombing, rockets, guns, or ammunition for air defense or escort, radar for 
patrolling, etc. In sense 2, the object that normally is thought of as a missile 
may be regarded as a vehicle, and as such may be called a “pilotiess aircraft.” 
However, “pilotless aircraft’ is not officially used when the object is clearly 
being considered as a missile. 

Pilotless missile 

A popular term for a guided missile or ballistic missile. 

Since missiles are normally “pilotiess,” this term is tautological and mislead- 
ing unless used in context where distinction is being made between an ordinary 
guided missile or ballistic missile and a “kamikaze” type of missile. 


Rocket 


1. A missile or pyrotechnic device propelled by hot gases ejected rearward by 
a motor as defined in sense 2; also an air vehicle that utilizes this kind of pro- 
pulsive force. 


2. An engine or motor that moves forward by ejecting a stream of hot gases 


to the rear, and which, carrying its own oxidizer, is independent of the atmos- 
phere in its operation. 
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VI. Appenptx: Recent Orrictan StaTeMENTs BY THE Soviet UNION, 
Unirep States, AND Unrrep Kinepom 


International political developments relating to guided missiles in 
foreign countries occurred toward the end of March and in early 
April 1957. Their pertinence to the sections of this report which deal 
with Great Britain, NATO, Sweden, the U.S. S. R., and the implica- 
tions for United States foreign policy will be readily apparent. 

On March 26, 1957, a letter was received by Premier Einar Gerhard- 
sen of Norway from Premier Nikolai A. Bulganin of the Soviet Union. 
Terming the international situation acute because “new attempts are 


being made to revive the cold war,’ Premier Bulganin wrote as 
follows: 


Fo * * * * - * 


* * * The United States Government has not tried to hide its intention of 
using its armed forces in the Near East. Plans were made known not long ago 
for the stationing of American special troops, equipped with atomic weapons, 
on the territories of a number of states, and primarily on the territory of NATO 
members, and also we have the NATO decision to equip the West German Army 
and the armies of certain other members of this military group with atomic 
weapons. 

Of course, such actions cannot but increase the danger of a new war, and that 
is their intention, for a policy aimed at peaceful coexistence and international 
relaxation of tension does not satisfy everyone, it would appear. * * * 

y * a e * * 


The Norwegian Government has declared that it will not contribute to any 
policy with aggressive aims and will not place bases at the disposal of foreign 
armed forces on Norwegian territory as long as Norway is not exposed to an 
attack or threat of an attack. The Soviet Government welcomed this assurance, 
as it served to preserve peace in northern Europe and to develop good neighborly 
relations between our two states. We note with satisfaction that the Norwegian 
Government is keeping its promise not to grant foreign forces bases. 

But let us speak quite openly, Mr. Premier: In the present situation this is 
not sufficient to solve the question entirely. It is not only that Norway for the 
first time in her history is in a military alliance which is directed against a big 
power which is her neighbor, and, we are convinced, is forced, to the detriment 
of her independence, to make her territory available for the stationing of foreign 
staffs, or, according to plans already prepared, to utilize Norways’s greatest 
national treasure, her merchant fleet, for NATO’s military purposes. 

The fact is that Norway’s territory is ready at any moment to be used by the 
North Atlantic bloc’s armed forces against the Soviet Union. And while today 
there are no foreign bombers on the airfields which have been built in Norway 
in recent years on the order of NATO, while there are no foreign warships in 
Norway’s naval bases which are equipped according to NATO’s plans, the sit- 
uation can change tomorrow and this can even happen against the will of the 
Norwegian people and Government. One cannot avoid taking into consideration 
lessons from a not so far distant past. 

I hope you do not misunderstand me, Mr. Premier. In the circumstances we 
are not calling upon your Government, either today or tomorrow to renounce the 
North Atlantic Treaty, although our attitude toward this treaty, which is directed 
against the Soviet Union, is well known to all. But the interests of both our 
countries demand that there is nothing unclear or unspoken in the most im- 
portant questions concerning Soviet-Nerwegian relations. 

The plan to station atomic weapons on the territory of West European NATO 
countries, in our opinion, makes the situation even more serious. The aim of the 
leader of the North Atlantic bloc in this case is clear. Norway is of value to 
them primarily because she has a common frontier with the Soviet Union, They 
are of course least of all interested in what fate would hit Norway in the event 
of war. But the Norwegian people, and in the first instance the working class, 
to whose fate the Labor Party, which you lead, cannot remain indifferent, might 
have to pay dearly for the bases which are built in Norway for foreign money, if 
the NATO strategists’ plans are carried out. 
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The Soviet Union has no intention of attacking anyone, but obviously, in 
response to aggressive actions against the Soviet Union, we would be forced to 
undertake the most eneraetic measures in order to inflict a destructive blow 
against the aggressor and also against the bases which are located near our 
borders. 

It is, of course, a natural right and duty for any state exposed to attack to 
make sure that the bases which are set up for the purpose of the attack be liqui- 
dated at once. No one can expect anything else. Naturally our country’s and 
our people’s security demands that bases which are used for aggression against 
the Soviet Union should at once be liquidated. And it is no secret that the calcu- 
lations of the leading circles in the North Atlantic bloc are primarily based upon 
using such bases against the Soviet Union and countries friendly to it. 

The originators of these criminal plans still hope apparently that they will be 
able to keep out of range, thanks to the great distances, and that the whole force 
of the modern weapons’ destructive might would fall on those countries supposed 
to serve as springboards of the attack against the Soviet Union and other peace- 
loving countries. But such hopes are groundless today. The development of 
military techniques, particularly the rocket technique, means that today on our 
planet there no longer exists any distance which cannot be covered by the most 
modern types of weapons. 

It is not difficult to imagine to what a dreadful danger Norway is exposing 
herself by the fact that her territory is utilized by certain big power aggressive 
circles to set up military bases against the Soviet Union. The destructive power 
of modern weapons is so great that the blow which would be directed toward 
destroying the aggressors’ bases would inevitably hit much greater areas, which 
would mean a catastrophe even for countries with a larger territory than Norway. 
The truth of this appears from the tests made, which show that one hydrogen 
bomb can produce destruction within a radius of up to several hundred kilo- 
meters. One might ask what would happen if several such bombs were used. 
[Italic supplied. ] 

It is our sincere wish that developments should go in quite another direction. 

s x * ES ok a * 

The Soviet Government has always regarded it as one of its most important 
tasks to insure lasting peace in Northern Europe and to strengthen friendly 
relations between the U. 8. 8. R. and the Nordic countries. 

a * * * * * + 

We hope that what we have put forward in the above will be treated with the 
necessary attention by you and the Norwegian Government. On our side we are 
prepared, in the most friendly spirit, to study any proposals on the question of 
the continued development of Soviet-Norwegian relations which Norway’s Gov- 
ernment might wish to put forward.” 


President Eisenhower commented on recent Soviet threats at his 
usual news conference on March 27, 1957 : °° 


* * We recognize that any nation in the world has a right to take such meas- 
ures as it deems necessary for its own security and defense. I think the state- 
ments of the Russians are completely indefensible, and while I know of no 
specific purpose or plan that leads to this particular charge they are making and 
their particular threats, as you call them, that they are making, the right of 
Norway to take any measure it pleases within its own country for its own security 
certainly is clear. 

And I might point out that when I went to Europe in 1951, in December 1950, 
that the same charges and same threats were made at that moment. 


When asked whether the deployment of missiles would affect the 
balance of power between the East and West, the President pointed 
out that this query was in the area of confidential information, and 

I would merely say this: That each of these countries, our allies, has a right 


to the kind of things that it can get for use within its own territory to defend 
itself, and when we are in a position to help, and there seems to be a scheme 
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that is—would work to the economy of both our countries, why, when, then, 
we favor it and explore it as far as we can. But I wouldn’t want to discuss the 
relative strength of the two countries, the two nations with respect to any 
particular spot. 


The President said that the results of the Bermuda Conference would 
not bring about an increase in the production of atomic explosives 
by the United States, and explained that— 


The American program is fixed by military requirements, and in the amounts 
that are set aside for the development of atomic power for peaceful uses. Now, 
Britain itself is producing certain kinds of fissionable weapons. We, for our 
own part, go ahead with our schedule, and if any other nation gets a piece of 
equipment they could use, an atomic warhead—we don’t give them an atomic 
warhead. These atomic warheads always remain under our possession. * * * 
I have never heard a discussion which would take fissionable warheads out of 
our possession. * * * 


Meanwhile, speculation continued in the press with regard to the 
time when the United States would have an ope rational IRBM to 
supply to the United Kingdom. Estimates ranged all the way from 
months to 2, 4, or 5 years. One report that the United States had 
achieved a “sensational scientific breakthrough in missile develop- 
ment” so that intermediate-range ballistic missiles could be deployed 
overseas in 12 months, was denied by the Deputy Secretary of Defense, 
Donald A. Qui ere 

On Mare h3 57, a statement by the Soviet Foreign Ministry set 
forth the offici : reaction of the Soviet Union to the Bermuda com- 
munique which had been issued by President. Eisenhower and Prime 
Minister Macmillan on March 24, 1957.% Attacking all aspects of the 
communique, the Soviet statement accused the United States and 
Britain of having “chosen the course of direct preparations for an 
atomic war,” alleging that— 

This is further borne out by the fact that it was decided in Bermuda that the 
United States would supply Britain with guided missiles to be used by the British 
armed forces. 

it follows from this that the territory of Britain will from now be used not only 
as a base for United States bombers, equipped with atomic weapons, but will also 
become a launching platform for guided missiles equipped with atomic warheads. 

One cannot fail to see that the British Government has, in taking this decision, 
placed the British people before the incalculable consequences that would un- 


avoidably follow a ret taliatory atomic attack in case of aggression by the North 
Atlantic countries.” 


On April 4, 1957, a new British defense policy was outlined in a 
white oe issued by the Minister of Defense, Duncan Sandys. He 
explained the factors which led to the defense plan which was charac- 
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terized as “the biggest change in military policy ever made in normal 
times.” The present size of the defense establishment is a result of 
rearmament undertaken in 1950 upon the outbreak of the Korean war, 
but the cessation of hostilities in that area has brought about a new 
situation in which the danger of an immediate major war has given 
way to “the prospect of a prolonged period of acute international 
tension.” It is not possible to continue the large-scale military expen- 
ditures which have been costing 10 percent of the gross national prod- 
uct during the past 5, years when Britain has been “bearing a dispro- 
portionately large share of the total burden of western defense.” The 
economic health of the nation, upon which the defense structure de- 
pends, must be a primary consideration in making cuts in military 
manpower and materiel. Meanwhile, the great scientific advances 
made in weapons, particularly the evolution of rockets and missiles, 
make it possible to depend—in the absence of a comprehensive disarm- 
ament program which Britain is trying to achieve—upon a nuclear 
deterrent to war. In addition, the pattern of defense against aggres- 
sion is toward integrated allied forces inasmuch as “no country can 
any longer protect itself in isolation.” 

The role of guided missiles in the new British plan is closely tied in 
with the total defense policy, including military manpower, materiel, 
and expenditures; for this reason the entire text of the white paper is 
given below.” 

DEFENCE: OUTLINE oF FuTURE PoLiIcy 


NEED FOR NEW APPROACH 


As previous Statements on Defence have emphasised, Britain's defence policy 
is determined by her obligation to make her contribution to NATO and other 
alliances for collective defence, as well as to discharge her own special responsi- 
bilities in many parts of the world. 

2. The present shape of Britain’s defence forces was largely settled by the 
rearmament programme launched in 1950 at the time of the Korean War. How- 
ever, the ending of hostilities in Korea radically altered the position. The 
immediate danger of major war receded and was replaced by the prospect of a 
prolonged period of acute international tension. It was clear that the plan for 
a short intensive rearmament spurt no longer fitted the needs of the situation, and 
that for it must be substituted the conception of the “long haul.” It also became 
evident that a military effort on the scale planned in 1950, which envisaged 
expenditure amounting to £4,700 million over three years, was beyond the coun- 
try’s capacity. In an endeavour to keep the cost within bounds, the programme 
was slowed down and spread out over a longer period. In addition, it has been 
examined each year and pruned back as far as possible. 

3. However, the time has now come to revise not merely the size, but the whole 
character of the defence plan. The Communist threat remains, but its nature 
has changed; and it is now evident that, on both military and economic grounds, 
it is necessary to make a fresh appreciation of the problem and to adopt a new 
approach towards it. 

SCIENTIFIC ADVANCES 


4. In recent years military technology has been making dramatic strides. New 
and ever more formidable weapons have been succeeding one another at an 
increasing rate. In less than a decade, the atom bomb dropped at Hiroshima has 
been overtaken by the far more powerful hydrogen or megaton bomb. Parallel 
with this, the evolution of rocket weapons of all kinds, both offensive and de- 
fensive, has been proceeding apace. 

5. It has been clear for some time that these scientific advances must funda- 
mentally alter the whole basis of military planning. But it is only now that the 
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future picture is becoming sufficiently clear to enable a comprehensive reshaping 
of policy to be undertaken with any degree of confidence. 


DEMANDS ON ECONOMIC RESOURCES 


6. Britain’s influence in the world depends first and foremost on the health 
of her internal economy and the success of her export trade. Without these, 
military power cannot in the long run be supported. It is therefore in the true 
interests of defence that the claims of military expenditure should be considered 
in conjunction with the need to maintain the country’s financial and economic 
strength. 

7. Over the last five years, defence has on an average absorbed 10 percent of 
Britain’s gross national product. Some 7 percent of the working population 
are either in the Services or supporting them. One-eighth of the output of the 
metal-using industries, upon which the export trade so largely depends, is devoted 
to defence. An undue proportion of qualified scientists and engineers are engaged 
on military work. In addition, the retention of such large forces abroad gives 
rise to heavy charges which place a severe strain upon the balance of payments. 


BRITAIN’S RESPONSIBILITIES 


8. A defence plan, if it is to be effective and economical, must be based on a 
clear understanding of the military responsibilities to be discharged. Britain’s 
armed forces must be capable of performing two main tasks: 

(i) to play their part with the forces of Allied countries in deterring and 
resisting aggression; 
(ii) to defend British colonies and protected territories against local 
attack, and undertake limited operations in overseas emergencies. 
The aim must be to provide well-equipped forces sufficient to carry out these 
duties, while making no greater demands than are absolutely necessary upon 
manpower, money and other national resources. 

9. Frequent changes in defence policy are wasteful and disturbing. Experience 
has shown that the rapid progress of scientific development and fluctuations in 
the international situation make it difficult to foresee future military require- 
ments with any certainty, and that consequently a good deal of flexibility must 
be maintained. Nevertheless, an attempt must be made to establish a broad 
framework within which long-term planning can proceed. 


COLLECTIVE DEFENSE 


10. The growth in the power of weapons of mass destruction has emphasised 
the fact that no country can any longer protect itself in isolation. The defense 
of Britain is possible only as part of the collective defense of the free world. 
This conception of collective defence is the basis of the North Atlantic, South- 
East Asia and Baghdad alliances. 

11. The trend is towards the creation of integrated allied forces. Therefore, 
provided each member nation plays its fair part in the joint effort, it is not 
necessarily desirable that each should seek to contribute national forces which 
are by themselves self-sufficient and balanced in all respects. But whatever 
yardstick is taken, it is impossible to escape the conclusion that Britain has 
been bearing a disproportionately large share of the total burden of Western 
defence. Moreover, in assessing the value of her military effort, it must be 
remembered that, apart from the United States, Britain alone makes a con- 
tribution to the nuclear deterrent power upon which the peace of the world 
so largely rests. 

NUCLEAR DETERRENT 


12. It must be frankly recognised that there is at present no means of pro- 
viding adequate protection for the people of this country against the conse- 
quences of an attack with nuclear weapons. Though, in the event of war, the 
fighter aircraft of the Royal Air Force would unquestionably be able to take a 
heavy toll of enemy bombers, a proportion would inevitably get through. Even 
if it were only a dozen, they could with megaton bombs inflict widespread 
devastation. 

13. This makes it more than ever clear that the overriding consideration in all 
military planning must be to prevent war rather than to prepare for it. 

14. While comprehensive disarmament remains among the foremost objectives 
of British foreign policy, it is unhappily true that, pending international agree- 
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ment. the only existing safeguard against major aggression is the power to 
threaten retaliation with nuclear weapons. 

15. The free world is to-day mainly dependent for its protection upon the 
nuclear capacity of the United States. While Britain cannot by comparison 
make more than a modest contribution, there is a wide measure of agreement 
that she must possess an appreciable element of nuclear deterrent power of her 
own. British atomic bombs are already in steady production and the Royal Air 
Force holds a substantial number of them. A British megaton weapon has now 
been! developed. This will shortly be tested and thereafter a stock will be 
manufactured. 

16. The means of delivering these weapons is provided at present by medium 
bombers of the V-class, whose performance in speed and altitude is comparable 
to that of any bomber aircraft now in service in any other country. It is the 
intention that these should be supplemented by ballistic rockets. Agreement in 
principle has recently been reached with the United States Government for the 
supply of some medium-range missiles of this type. 


DEFENCE OF THE DETERRENT 


17. Since peace so largely depends upon the deterrent fear of nuclear retalia- 
tion, it is essential that a would-be aggressor should not be allowed to think he 
could readily knock out the bomber bases in Britain before their aireraft could 
take off from them. The defence of the bomber airfields is therefore an essential 
part of the deterrent and is a feasible task. A manned fighter force, smaller 
than at present but adequate for this limited purpose, will be maintained and 
will progressively be equipped with air-to-air guided missiles. Fighter aircraft 
will in due course be replaced by a ground-to-air guided missile system. 


Crvit DEFENSE 


18. While available resources should as far as possible be concentrated on 
building up an active deterrent power, it would be wrong not to take some pre- 
cautions to minimise the effects of nuclear attack, should the deterrent fail to 
prevent war. Civil Defence must accordingly play an essential part in the 
defence plan. 

19. As in other fields, the country’s economic capacity limits the effort which 
can be devoted to this purpose. In 1957/58 the main task will be to keep the 
existing local organisation in being, so as to provide a basis on which realistic 
planning can continue. The necessary training equipment will be provided. 
Essential research will proceed; and work on emergency communications and 
on setting up the fall-out warning and monitoring system will go on. These 
preparations will provide a framework for expansion, should that later be 
necessary. 

EUROPE AND ATLANTIC 


20. The possession of nuclear airpower is not by itself a complete deterrent. 
The frontiers of the free world, particularly in Europe, must be firmly defended 
on the ground. For only in this way can it be made clear that aggression will 
be resisted. 

21. Britain must provide her fair share of the armed forces needed for this 
purpose. However, she cannot any longer continue to make a disproportion- 
ately large contribution. 

22. Accordingly, Her Majesty’s Government, after consultation with the 
Allied Governments in the North Atlantic Council and in the Council of the 
Western European Union, have felt it necessary to make reductions in the 
British land and air forces on the Continent. The strength of the British 
Army of the Rhine will be reduced from about 77,000 to about 64,000 during the 
next 12 months, and, subject to consultation with the Allied Governments in 
the autumn, further reductions will be made thereafter. The force will be 
reorganized in such a way as to increase the proportion of fighting units; and 
atomic rocket artillery will be introduced which will greatly augment their 
firepower. 

23. The aircraft of the Second Tactical Air Force in Germany will be reduced 
to about half their present number by the end of March 1958. This reduction 
will be offset by the fact that some of the squadrons will be provided with atomic 
bombs. A similar reduction will be made in the light bomber force in England 
which is assigned to NATO. 
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24, The role of naval forces in total war is somewhat uncertain. It may well 
be that the initial nuclear bombardment and counterbombardment by aircraft 
or rockets would be so crippling as to bring the war to an end within a few 
weeks or even days, in which case naval operations would not play any sig- 
nificant part. On the other hand, there is the possibility that the nuclear battle 
might not prove immediately decisive, and in that event it would be of great 
importance to defend Atlantic communications against submarine attack. It 
is, therefore, neeessary for NATO to maintain substantial naval forces and 
maritime air units. Britain must make her contribution, though, for the 
reasons explained earlier—it will have to be on a somewhat reduced scale. 


MIDDLE EAST 


25. Outside the area covered by the North Atlantic Alliance, Britain has 
military responsibilities in other parts of the world, in particular in the Middle 
East and South-East Asia. 

26. Apart from its own importance, the Middle East guards the right flank 
of NATO and is the gateway to the African continent. In the Arabian Penin- 
sula, Britain must at all times be ready to defend Aden Colony and Protec- 
torates and the territories on the Persian Gulf for whose defense she is respon- 
sible. For this task, land, air, and sea forces have to be maintained in that 
area and in East Africa. 

27. In addition, Britain has undertaken in the Baghdad Pact to cooperate 
with the other signatory States for security and defence, and for the preven- 
tion of Communist encroachment and infiltration. In the event of emergency, 
British forces in the Middle East area would’ be made available to support the 
Alliance. These would include bomber squadrons based in Cyprus capable 
of delivering nuclear weapons. 

28. As a result of the termination of the treaty with Jordan, Britain has 
been relieved of the responsibility for defending that country in the event of 
attack, and British forces are being withdrawn. The British troops in Libya 
will also be progressively reduced. 

FAR EAST 


29. In South-East Asia, apart from defending her colonies and protectorates, 
Britain has agreed to assist in the external defence of Malaya after she attains 
independence. Britain also has an international commitment, as a member 
of the SEATO and ANAAM defence systems, to help preserve stability and 
resist the extension of Communist power in that area. 

80. It is proposed to maintain in this theatre a mixed British-Gurkha force 
and certain air force elements, together with a substantial garrison in Hong 
Kong and a small naval force based on Singapore. 

31. In addition, there is a Commonwealth Strategic Reserve. This includes 
a brigade to which Britain contributes two battalions. Australia and New 
Zealand jointly provide the remainder of the brigade and some naval and air 
forces. 

32. After consultation with the United States and with the other Common- 
wealth countries concerned, the Government have decided to withdraw the 
remaining United Kingdom troops, approximately a battalion, from Korea. A 
liaison mission will be retained at the Headquarters of the United Nations 
Command. 

OVERSEAS GARRISONS 


33. Garrisons for British colonies and protectorates make substantial demands 
upon military manpower. In view of the increasing strength and efficiency of 
Colonial forces and the growing capacity to send reinforcements rapidly from 
Britain, the Government propose to make considerable reductions in these garri- 
sons wherever practicable. 

CENTRAL RESERVE 


34. With the reduction in the size of garrisons and other British forces over- 
seas, it is more than ever essential to be able to despatch reinforcements at 
short notice. With this object, a Central Reserve will be maintained in the 
sritish Isles. 

35. To be effective, the Central Reserve must possess the means of rapid 
mobility. For this purpose, a substantial fleet of transport aircraft is being 
built up in R. A. F. Transport Command. This is at present mainly composed 
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of Comet II’s, Beverley freighters and Hastings aircraft, to which a number 
of Britanni:s will later be added. These transport resources of the R. A. F. 
would be supplemented, when necessary, by suitable civil aircraft and by 
naval and other vessels. 

36. Besides the land forces of the Central Reserve, additional military 
power can rapidly be provided by the Bomber, Fighter and Coastal Commands 
of the Royal Air Force. 


SEA POWER 


37..On account of its mobility, the Royal Navy, together with the Royal 
Marines, provides another effective means of bringing power rapidly to bear in 
peacetime emergencies or limited hostilities. Im modern conditions the role of 
the aircraft carrier, which is in effect a mobile air station, becomes increasingly 
significant. 
« 88. With this consideration in mind, it is proposed to base the main elements 
of the Royal Navy upon a small number of carrier groups, each composed of 
one aircraft carrier and a number of supporting ships. Apart from carriers, 
the number of large ships will be restricted to the minimum. The cruisers in 
the active fleet will be reduced and, in due course, replaced by the new ships 
of the Tiger Class, now under construction. Similarly, in the various categories 
of smiller vessels, the policy will be to rely on a reduced number of more modern 
ships, some of which will be equipped with guided missiles. A considerable 
number of ships now in reserve, including battleships, will be disposed of or 
scrapped, 

39. It is the Government’s intention to maintain British naval strength 
East of Suez at about its present level. One carrier group will normally be 
stationed in the Indian Ocean. 


MANPOWER REQUIREMENTS 


40. Provided that the Services are reshaped and redistributed on the lines 
indicated above and that commitments are curtailed in the manner proposed, 
the Government are satisfied that Britain could discharge her overseas respon- 
sibilities and make an effective contribution to the defence of the free world 
with armed forces much smaller than at present. 

41. Britain has a long and honourable tradition of voluntary military service. 
Regular professional forces have secured the nation’s defence in peace and 
have formed the core of its expanded forces in war. Owing to exceptional 
circumstances in the last decade, voluntary recruitment has had to be supple- 
mented by the continuance of National Service. But it has been the declared 
aim of suecessive Governments to bring National Service to an end and to 
return to traditional methods of recruitment, as soon as this can be done con- 
sistently with the needs of defence. The present Government hve repeatedly 
reaffirmed this aim; and they believe it to accord with the general desire of 
the nation. 

42. The revised defence plan, with its greatly reduced demands on manpower 
and its emphasis on highly trained mobile forces, now makes it possible to 
eontemnlate putting the Services on to an all-regular basis; and the Government 
will endeavour to bring about this change as soon as practicable. 

43. National Service inevitably involves an uneconomic use of manpower, 
especially in the training organization. There are at present no less than 
159,0°O men training or being trained in the establishments of the three Services. 
This high figure is due, in large measure, to the continuous turnover inseparable 
from National Service, the abolition of which would make possible substantial 
savings in manpower. 

44. Parallel with this, economies in administrative overheads are being sought. 
The Service Departments and Ministry of Supply are already engaged in a 
further effort to cut down the numbers of Headquarters and the size of staffs, 
to eliminate duplication on common tasks, such as signal communications, and 
to reduce the number of men serving in depots and base installations, by con- 
centrating work in fewer places and curtailing the holdings of stores. Every 
endeavour will also be made to extend the practice of employing civilians or 
civilian contractors on tasks where it is not essential for military reasons to 
employ Service personnel, such as storekeeping, accounting, maintenance of 
equipment, policing and catering. 

45. The process of contracting the size of the armed forces and of building 
up regular recruitment to the required level is bound to take a number of years. 
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The combined strength of the three Services is now about 630,000." During 
the next twelve months, it is proposed to reduce it to about 625,000. This 
includes the reductions recently agreed in the Council of Western European 
Union. In planning the rate of the further run-down in subsequent years, 
account will have to be taken of the current state of the international situation 
and of its effect upon the military requirements of NATO and other regional 
alliances, on which there will be close consultation with Allied Governments. 

46. In the light of the need to maintain a balanced distribution of the national 
resources, the Government have made a comprehensive review of the demands 
of defence upon the economy and of the country’s military responsibilities. 
They have concluded that it would be right to aim at stabilising the armed 
forces on an all-regular footing at a strength of about 375,000 by the end of 
1962. This does not take account of Colonial troops and other forces enlisted 
overseas, which at present amount to about 60,000. 


NATIONAL SERVICE 


47. The Government have accordingly decided to plan on the basis that there 
will be no further call-up under the National Service Acts after the end of 1960. 

48. It must nevertheless be understood that, if voluntary recruiting fails to 
produce the numbers required, the country will have to face the need for some 
limited form of compulsory service to bridge the gap. 

49. While the regular element is building up and the total strength of the forces 
is being run down, the size of the National Service intake will have to be pro- 
gressively reduced. The result will be that the number of men becoming avail- 
able for National Service will, to a growing extent, exceed requirements. The 
Government have prepared plans to effect the call-up of the reduced numbers 
needed and will shortly announce these to Parliament. 


REGULAR RECRUITMENT 


50. The task of increasing regular recruitment to the required level will not 
be easy; nor is the problem the same in all three Services. The Royal Navy is 
already, in the main, a regular force on long-service engagements and it should 
not have much difficulty in attracting enough recruits to meet its needs. In the 
Royal Air Force, 127,000 other ranks, or about two-thirds of the present strength, 
are regulars. But some 31,000 of these are serving on three-year engagements; 
and many of them would not have enlisted but for their liability for National 
Service. Nevertheless, the recent improvement in its recruiting makes it reason- 
able to hope that the R. A. F. will be able to enlist enough regulars to meet the 
smaller numbers required under the revised plan. 

51. It is in the Army that the greatest difficulty arises. There are about 
164,000 regulars ; but of these, less than 80,000 are serving on engagements of over 
three years. A marked improvement in recruiting will therefore be needed to 
make the Army independent of National Service. 

52. Moreover, it is not enough simply to reach the total strengths required. 
A proper balance must be maintained in the composition of the forces. The re- 
placement of the professional and skilled men who are now called up after de- 
ferment will constitute a special problem. With the continuous development of 
modern equipment, skilled tradesmen are increasingly important. Unless, there- 
fore, an adequate proportion of these can be recruited, the Services will be in 
danger of becoming unbalanced and losing in efficiency. There is also the prob- 
lem of obtaining sufficient recruits to man the branches which perform the less 
popular duties. 

53. In order to encourage recruiting, the Government will seek to make life 
in the Services more attractive. As already announced, the scales of rations 
are being increased. It is also proposed to press ahead with the modernisation 
of barrack accommodation, the construction of further married quarters, and the 
provision of better recreational facilities. Methods of improving the service- 
man’s prospect of good employment on his return to civilian life are being ex- 
amined. In these and other ways plans are being prepared for the different 
ranks and branches of each Service with the object of offering good long-term 
careers. 

54. In order to waste no time in building up the Regular element, the recruiting 
campaign will be intensified, and more money will be provided in the coming 
year for this purpose. 


— 


® This figure relates only to adult male uniformed United Kingdom personnel. 
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RESERVE FORCES 


55. The reserve forces of all three Services will continue to have an essential 
part to play. 

56. Individual reservists and certain reserve units will be needed to make 
good deficiencies in the Regular Army in emergencies. The Territorial Army 
will, as at present, be trained and equipped as a fighting force primarily as- 
signed to the task of home defense. Under present plans Britain is due to pro- 
vide two Territorial Army divisions.as reinforcements for NATO. Since these 
certainly would not be ready, for, action on the Continent in less than three 
months, which in nuclear war would be of little valine, the Government consider 
that it would be more appropriate to assign them to home defense duties like 
the rest of the Territorial Army. This question is being discussed with NATO. 

57. Apart from the units of the Royal Auxiliary Air Force and the Royal 
Naval Volunteer Reserve which it has regretfully been found necessary to dis- 
band, the Naval and Air Force Reserves will be retained in their present roles, 
though they will have to be reduced, and, to some extent, reorganised to accord 
with the new plan. 

RESEARCH AND DEVELOPMENT 


58. If the weapons and equipment of the armed forces are to be kept up to 
date, an adequate effort on research and development must be continuously 
maintained. However, in view of the shortage of scientists and technicians in 
civil industry, it is important to restrict the miltary programme to those projects 
whch are absolutely essential. 

59. A central feature of the defence plan is the maintenance of an effective 
deterrent. High priority will therefore continue to be given to the development 
of British nuclear weapons suitable for delivery by manned bombers and ballistic 
rockets. Nuclear warheads are also being evolved for defensive guided missiles. 

60. The close cooperation with the United States over research on guided 
missiles and ballistic rockets, initiated under the agreement of 1953, has proved 
of mutual benefit to both countries and will be maintained and further developed. 
The agreement in principle for the supply of American rockets should result in 
savings of time and money, and will enable work to be concentrated upon more 
advanced types. 

61. Having regard to the high performance and potentialities of the Vulcan 
and Victor medium bombers and the likely progress of ballistic rockets and 
missile defence, the Government have decided not to go on with the development 
of a supersonic manned bomber, which could not be brought into service in much 
under ten years. 

62. Work will proceed on the development of a ground-to-air missile defence 
system, which will in due course replace the manned aircraft of Fighter Com- 
mand. In view of the good progress already made, the Government have come to 
the conclusion that the R. A. F. are unlikely to have a requirement for fighter 
aircraft of types more advanced than the supersonic P 1, and work on such 
projects will stop. 

63. Increased emphasis will be placed on the development of nuclear propulsion 
for maritime purposes, which has great civil as well as naval importance. 

64. The Government have in recent months been exploring with the French 
Government and other member States, the possibility of closer cooperation on 
research and development within the framework of the Western European Union. 


COMMONWEALTH COOPERATION 


65. With the advance of military technology, Commonwealth cooperation on 
research and development is assuming increasing importance. An outstanding 
example is the development of guided missiles at Woomera, which is being 
undertaken jointly by the United Kingdom and Australia. 

66. The Government will seek to maintain and foster close cooperation in 
defence matters generally with members of the Commonwealth. This will 
continue to be effected by normal intergovernmental consultations, frequent 
meetings of Chiefs of Staff, the exchange and secondment of officers, the supply 
of training facilities, and regular conferences of the Commonwealth Advisory 
Committee for Defence Science. 
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SWITCH OF RESOURCES 


67. The new defence plan set out in this paper involves the biggest change in 
military policy ever made in normal times. In carrying it through a certain 
amount of disturbance is unavoidable. 

68. The large reduction in the size of the forces will inevitably create some 
surplus of officers and N. C. O.’s. The proportion will differ for each Service and 
for the various ranks and branches. Those whose careers have to be prematurely 
terminated will be given fair compensation and will be helped in every way 
possible to find suitable employment in civilian life. 

69. The volume of defence work of many kinds will be curtailed and some 
establishments will have to be closed. The manpower and industrial resources 
released must be absorbed into productive use as quickly as possible; and the 
Government Departments concerned will do all they can to secure that this 
switch is effected smoothly. 

EXPENDITURE 


70. The Defence Estimates for the year 1956/57 amounted to about £1,600 
million, before deducting receipts from Germany and the United States. Had 
the programme as planned a year ago been allowed to continue unchanged, the 
figure for 1957/58 would have riven to about £1,700 million. 

71. However, as a result of strenuous efforts to effect economy, it has been 
found possible to keep the defence estimates for the coming year down to a 
total of £1,483 million. From this must be deducted receipts from Germany 
and the United States, which are expected to be about £50 million and £13 
million respectively. Thus the net estimate of total defence expenditure for 
the year 1957/58 will amount to about £1,420 million. This large saving has 
been secured by various measures, including in particular a substantial reduc- 
tion in the overall strength of the forces, the cutting down of production orders 
and purchases of stores and some curtailment of the research and development 
programme. 

72. It is not yet possible to forecast the level of expenditure in later years. 
It should not however be expected that it will show a decline in any way com- 
parable with that in the manpower strengths of the forces. This is primarily 
due to the ever-increasing complication of modern weapons and equipment, the 
higher cost per man of regular forces and the fact that proportionately more 
civilians will be employed. Nevertheless, it can safely be assumed that the new 
plan, when it is fully implemented, will further appreciably reduce the burden 
on the economy. Above all, it will release skill d men, including many badly 
needed scientists and technicians, for employment in civilian industry. Both 
exports and capital investment will gain. 

73. The Government are confident that this defence plan, while helping to 
relieve the strain upon the economy, will produce compact all-regular forces 
of the highest quality, armed and organised on the most up-to-date lines. 


°™ 





